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Road-User and Property Taxes 
on Selected Motor Vehicles, 1953 


BY THE RESEARCH REPORTS BRANCH 


BUREAU OF PUBLIC ROADS 


Faced with the need to find additional funds for the necessary acceleration of 
the highway improvement program, administrators, economists, and engineers 
are studying all available and prospective sources of highway revenue. Highway 
finance theories all seek a common aim—the equitable levying of costs, through 
taxation or other means, on those who use and benefit from our roads and streets. 

The need for basic factual information in such studies is self-evident. In this 
article are presented data, by States, on the State road-user imposts—registration 
fees and motor-fuel taxes—which furnish the bulk of the current income for 
highways. Since direct property taxes levied on motor vehicles in many States 
are an important part of the cost of vehicle ownership and operation, data on these 
taxes are included even though they are not collected as highway revenue. For 
purposes of comparison, information is reported separately for some of the 
commercial vehicles according to their use in private operation, farm service, or 


contract hauling. 


The data are reported for eleven typical vehicles, operating under uniform 
assumed conditions, with tax rates effective on January 1, 1953. Comparisons 
can thus be made of the taxes paid for similar vehicles in different States, for 
different types of vehicles in the same State, and for a particular vehicle in 


different types of operation. 


The ranges found are extensive, varying in total amouiut paid annually from 
$20 to $4,475. The national average for a farm pickup truck is only $44 a year 
(less than for a light passenger car), while for a six-axle diesel combination in 
contract operation it is more than $3,000. Annual taxes on a stake truck average 
$75 if in farm service, $140 in private use, and $230 in contract hauling opera- 


tion. 


A three-axle combination in private use, on the average, pays $256 in 


registration fees, $422 in motor-fuel tax, and $164 in property tax. 


ODAY there are 44 million automobiles 

and more than 9 million trucks and 
busses on the highways—53 million vehicles, 
a total undreamed of 10 years ago. Partly 
as a result of the great increases in the 
number of vehicles and partly because of 
enforced neglect of our highways during 
the war years and difficulties encountered 
since, public authorities, legislatures, and 
highway-user groups are engaged in a 
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desperate effort to accelerate the highway 
improvement program. The most pressing 
problem faced is that of finding the neces- 
sary funds. A considerable amount of 
study has been given to highway finance 
theories—the increment theory, the theory 
of ability to pay, the cost and the value of 
the service, and the portion that should be 
attributed to defense. As a preliminary to 
any work in tax theory, there is need for 
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Reported by EDWIN M. COPE, Chief 
Highway Statistics Section, 

and RICHARD W. MEADOWS, 
Transportation Economist 


measurement of the amounts already being 
collected under existing tax rates. In the 
search for revenue, full consideration must 
be given to the burden of all direct taxes, 
including property taxes, on the vehicle 
owner. 


The principal current State road-user 
revenues are derived from the gasoline tax 
and from registration fees on motor ve- 
hicles, but in some States a relatively low 
gasoline tax is accompanied by above- 
average registration fees, while in others, 
higher gasoline taxes are accompanied by 
low registration fees. In Alabama an auto- 
mobile can be registered for $3.00 and the 
gasoline tax rate is 6 cents; in New York 
State it costs five times as much to register 
the same automobile but the gasoline tax 
is only 4 cents. The result is that the road- 
user taxes are about the same on that auto- 
mobile in the two States. 

The purpose of this study is to provide 
data that make it possible to compare the 
total direct State and _ personal-property 
taxes on the road user, as well as the yields 
from the individual levies. It supplies the 
needed tool of direct measurement of exist- 
ing taxes, so that comparisons can be made 
between vehicles, between States, and be- 
tween different services. This is accom- 
plished through presentation of the amounts 
of State road-user taxes and all direct per- 
sonal-property taxes that would be paid 
in each State (except Oregon) during one 
full year, at rates in effect January 1, 1953, 
for each of a group of vehicles that repre- 
sent significant points in the tax range. The 
study is similar in many respects to the 
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one presented for 1950 in PuBLic Roaps.* 
The 1953 information is summarized or 
illustrated in tables, bar charts, and maps. 
The presentations are intended to be self- 
explanatory and not every one is discussed 
in detail in the text. 

The absence of data for Oregon is a re- 
grettable deficiency. At the time the study 
was being prepared, the Oregon weight- 
distance tax was subject to popular referen- 
dum in the November 4, 1952, general elec- 
tion, and even if approved would have been 
invalidated by the approval of a constitu- 
tional amendment appearing on the same 
ballot.? Since the imposition of the Oregon 
weight-distance law was contingent upon 
both of these pending actions, and could 
have been invalidated by the outcome of 
either, data for the State were not included. 
Consequently, where the phrase “all States” 
is used, it includes the District of Colum- 
bia (in order to avoid the necessity of 
naming it separately) and all States except 
Oregon. The absence of Oregon data ob- 
viously affects the ranking of States ac- 
cording to total taxes that would be paid on 
specific vehicles under the prescribed con- 
ditions. If it had been possible to include 
data for Oregon, the ranking of taxes for 
most of the heavier vehicles would have 
been affected for all or nearly all States, 
particularly for vehicles in private, not- 
for-hire operation. 


The Typical Vehicles 


The bases for registering motor vehicles 
vary considerably among the States. As 
shown in table 1 (p. 129), passenger cars 
are registered in some States on a flat fee 
basis, with no regard for other factors. 
In Mississippi, at the other extreme, a flat 
fee rate is also in effect but is compounded 
by consideration of horsepower, gross 
weight, and vehicle age. The variations in 
registration bases are shown for passenger 
cars in figure 1, and for trucks in figure 2 
(p. 1380). State gasoline tax rates are rep- 
resented in figure 3 (p. 130). 

Eleven vehicles that are reasonably repre- 
sentative of the types and sizes that com- 
prise the vehicle population were selected 
for the study—two passenger cars, four 
single-unit trucks, and five combinations. 
Their relative sizes and axle arrangements 
are shown in silhouette on page 127. Brief 
descriptions of the vehicles follow. 


PASSENGER CARS: 
No. 1.—A light-weight club coupe. 
No. 2.—A medium-weight sedan. 
SINGLE-UNIT TRUCKS: 

No. 3.—A pickup truck registered for 
4,700 pounds gross vehicle weight 
(commonly called a “%-ton” 
truck). 


1State road-user and personal-property taxes on 
selected motor vehicles, 1950, by R. W. Meadows and 
S. F. Bielak. Pusiic Roaps, vol. 26, No. 2, June 1950. 


2In the election, Oregon voters approved the in- 


creased weight-distance taxes enacted into law by the 
1951 State legislature. 
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No. 4.—A stake truck registered for 
12,500 pounds gross vehicle weight 
(commonly called a “1%-ton” 
truck). 

No. 5.—A van registered for 19,000 
pounds gross vehicle weight (com- 
monly called a “2%-ton” truck). 

No. 6.—A tandem-axle dump _ truck 
registered for 40,000 pounds gross 
vehicle weight, of the type used in 
hauling coal, building materials, 
ete. 


COMBINATIONS: 

No. 7.—A_ three-axle _— tractor-semi- 
trailer registered for 40,000 pounds 
gross vehicle weight, chosen so that 
it falls within the maximum length 
and weight limits of all States. 

No. 8.—A four-axle tractor-semitrailer 
(tandem axles on the semitrailer), 
gasoline powered, and registered 
for 50,000 pounds gross vehicle 
weight (No. 9 is the same vehicle, 
but with diesel power). 

No. 9.—A four-axle tractor-semitrailer 
(tandem axles on the semitrailer), 
diesel powered, and registered for 
50,000 pounds gross vehicle weight 
(No. 8 is the same vehicle, but with 
gasoline power). 

No. 10.—A five-axle tractor-semitrailer 
(tandem axles on both units), 
registered for 64,000 pounds gross 
vehicle weight. 

No. 11.—A_ six-axle truck and full 
trailer combination (tandem axles 
on both units), registered for 72,- 
000 pounds gross vehicle weight. 


The 40,000-pound combination (No. 7) 
would be permitted to register and operate 
in all States, but the 40,000-pound tandem- 
axle single-unit truck (No. 6) would not. 
Washington has a flat limitation of 36,000 
pounds on a truck with three axles, and 
Mississippi has a limit of 37,650 pounds for 
such vehicles. Because of axle spacing and 
axle-load limits, the 40,000-pound single- 
unit truck is on the borderline of legality in 
some of the States with respect to registra- 
tion and operation, but it has been included 
in order to show that point in the tax 
schedules, Although the 40,000-pound single- 
unit truck is found chiefly in specialized op- 
erations, the 40,000-pound three-axle com- 
bination is in almost universal use and is 
undoubtedly the most commonly found heavy 
unit. 

Three States have size and weight limita- 
tions that prohibit the use of tractor-semi- 
trailer combinations as heavy as 50,000 
pounds, but all others permit them. The 
limit in Kentucky and Tennessee is 42,000 
pounds for any combination and Pennsyl- 
vania permits a maximum of 45,000 pounds 
for tractor-semitrailers and 62,000 pounds 
for other combinations. 

In order to present a comparison of the 
taxes on vehicles similar in most respects 
except type of fuel used, two 50,000-pound 


four-axle combinations are included in the 
study, one with a gasoline engine, the other 


with diesel power. The assumption made 
that the gasoline combination operates 4 
miles to the gallon and that the fuel con- 
sumption rate of the diesel combination is 
6 miles per gallon is arbitrary, but believed 
to be reasonable. It is recognized that the 
difference in the miles-per-gallon rates of 
two individual vehicles might fall sub- 
stantially short of, or could exceed, the as- 
sumed 50-percent differential. (A 50-per- 
cent difference in consumption may also be 
expressed as a one-third saving in fuel.) 
It is of interest that New York also assumed 
a 50-percent differential in recently increas- 
ing the tax on diesel fuel from 4 cents to 
6 cents per gallon. 


The 64,000-pound combination (No. 10) 
selected is a five-axle, diesel-powered, trac- 
tor-semitrailer combination, 49 feet long, 
that can be operated in the Western States 
and a few Eastern States that are not con- 
tiguous, as shown in figure 5 (p. 131). The 
64,000-pound combination in the 1950 study 
had a gasoline engine, but the growing popu- 
larity of diesel power for busses and heavy 
trucks dictated the selection of diesel power 
for both the 64,000-pound and the 72,000- 
pound combinations in the present study. 
The 72,000-pound truck and full trailer 
combination (No. 11) is permitted in Ohio, 
Louisiana, and all of the Western States. 
Ohio is the only State that permits vehicle 
No. 11 but prohibits vehicle No. 10 (see 
fig. 5). This is because of differences in 
the State’s length limitations for the two 
types of combinations. 

As shown in figure 6, tractor-semitrailer 
combinations are registered as single units 
in all 6 of the New England States, in 12 
of the States in the Mississippi and Ohio 
River valleys, and in Virginia. In the re- 
mainder of the States, tractor-trucks and 
semitrailers are registered as separate units. 
Combinations are considered to be regis- 
tered as single units where the fee for either 
the tractor or the semitrailer is based on 
the gross weight or capacity of the com- 
bination, even though in most of these States 
a relatively small fee is also levied on the 
other unit of the combination. 

In some States the registration fee sched- 
ule is so established that from a tax stand- 
point it is more economical to operate a 


combination than a single-unit truck at a J 
In Montana, § 


given gross vehicle weight. 
for example, registration of a 40,000-pound 


single-unit truck costs $300.00, but the j 
tractor and semitrailer components of 4 | 
40,000-pound combination, registered sepa- | 


rately, cost only $92.50 in total. 


The inclusion or exclusion of data for a 
given vehicle in each State was determined | 
solely on the basis of whether the vehicle 


as specified would be permitted to register 
and operate. Numerous instances were found 
in which the vehicle or combination might 
be registered, but could not legally be op- 
erated with a full load. In New York, for 
instance, vehicle No. 10 could be registered 
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but would be permitted to operate at a max- 
imum gross weight of approximately 62,- 


000 pounds. Consequently, it was omitted 
from the study even though it was eligible 
to be registered for a slightly smaller gross 
weight. Several similar situations existed 
with respect to the heavy vehicles and all 
were omitted unless they could be legally 
operated at the gross vehicle weights and 
sizes specified. Minor adjustments of axle 
spacing were assumed in a few cases, how- 
ever, in order to include vehicles that other- 
wise were within the legal limits. 


Specifications and Use Factors 


In order to obtain the tax data on a uni- 
form basis in all of the States, a detailed 
outline of the specifications of each of the 
11 vehicles selected was submitted to the 
State authorities in the latter part of 
1952 for determination of the specific fees 
and taxes that would be payable during a 
full year under laws existing January 1, 
1953 (it was the uncertainty on this point 
that necessitated the exclusion of Oregon). 
Table 2 (p. 129) gives these specifications, 
with the assumed annual mileage traveled, 
motor fuel consumed, and other factors 
needed to compute the various taxes. The 
taxes to be reported were the State road- 
user taxes—on motor fuel, on vehicle regis- 
tration, other annual vehicle fees closely 
related to registration, and the applicable 
motor-carrier taxes—and all direct per- 
sonal-property taxes levied on motor ve- 
hicles at all levels of government. The 
property taxes for 1953 were to be esti- 
mated by the State authorities on the basis 
of 1952 property valuations and tax rates. 


The same care that was taken in the 
selection of vehicles was taken in the selec- 
tion of use factors. “Average” values are 
not available, however, for the mileages, fuel 
consumption rates, and earnings. It was 
therefore necessary to assign these values 
arbitrarily, but sincere effort was made to 
select amounts that are reasonable. The 
primary objective was to supply specific 
factors to which rates could be applied uni- 
formly in all States, and ones that would 
reflect these rates in a way that makes pos- 
sible valid comparisons between States, ve- 
hicles, and services. 


In order to avoid the complex situations 
that would have been encountered in com- 
puting taxes on vehicles in interstate op- 
eration, intrastate use was specified. With- 
out this stipulation, the study would have 
been impractical. Obviously, however, it 
is almost unthinkable that large combina- 
tions would travel entirely in one State for 
a whole year—particularly in such States as 
Rhode Island, Delaware, or for that matter, 
almost any of the smaller States; and it is 
improbable that their travel would be re- 
stricted to just one of the larger States. 
However, the stipulation of intrastate travel 
is permissible, even indispensable, when it 
is remembered that the purpose of the study 
is to compare tax rates, rather than to 
select the most typical vehicles or the most 
probable amount and kind of service, or 
the most probable earnings. 

It was also specified that the vehicles 
had been operated in the same State since 
purchased new in 1951. This made 1953 
the third year of registration, thus exclud- 
ing from the study such nonrecurring taxes 


as those on sales and titling, and removing 
the vehicles from the top property-tax 
brackets. 

Another large group of taxes omitted are 
those imposed by the Federal Government 
on gasoline, oil, vehicles, and accessories 
and parts, which yielded over $2 billion in 
1952. These are excise taxes, identical in 
nature with those levied on tobacco, cos- 
metics, ete. Their exclusion has no effect 
on the comparisons between States of the 
data presented in this article, since the 
levies are uniform throughout the nation. 

The data received from the States are 
presented in tables 4-12. In all of these 
tables the States are.arranged in groupings 
so as to permit ready comparison of data 
for each State with those of its neighbors. 
The national averages and extremes are 
shown in table 3. The averages are simple 
unweighted averages of the totals for all 
States where the vehicles are permitted. 
In the case of property taxes they are 
averages reflecting only the States where 
such taxes are levied. Figures 10-21 por- 
tray the data graphically, permitting quick 
comparisons of the several elements re- 
ported (pp. 143-153). 


Property Taxes 


In most cases the property taxes on motor 
vehicles have little or no direct relation to 
the use of highways, and the revenues from 
them are not available for highways. They 
are, however, so closely associated with 
registration fees in their application and 
their relation to costs of operation, and com- 
prise such a large portion of the total 


Table 3.—Average, low, and high road-user and property taxes on selected motor vehicles 





















































Average fee for all States ! Lowest fee Highest fee 
Vehicle and service : ? : | 
Registra- | Total | Registra- | yy Total Preset Registra- ain. Total Property | 
tion fee, | Motor- d-user | Property | Total tion fee, otor- | road-user openy | Total tion fee, | ¢ road-user | Total 
— | fuel tax “— | tax | a et fuel tax ' taxes tax? ete. fuel tax taxes tax 
! | $40 .32 $66.70 $54 32 | $88 .12 
Pataeht wach (No. 1).. $11.95 $30 .36 $42.31! $28.41; $58.88 $3 .00 $17.28 $28 .28 ($5 .00) $28 .28 $29 .26 g ; 32 | BI 
ao (No. 2). 14 .67 38.16 52.83 38 .45 75 .26 3.00 21.72 32.72 (8 .00) 38 .96 37 .26 50 .68 84.82 74.51 | 115.71 
Pickup (No. 3): | 
oe poe 13 .79 20.40 | 34.19 16 .25 | 43 .67 2.50 11.61 20 .48 (5 .00) 20.48 32.00 27 .09 51.34 34.58 64.35 
TESS 16.97 31.63 48 .60 23 .86 62 .52 2.50 18 .00 32.00 (5 .00) 44.00 34.80 42.00 68 .00 55.06 | 94.31 
Stake tuck No. 4): | | 
Farm... < AONE ee 32.80 28 .99 61.79 | 22.31 74 .80 4.00 16.50 31.50 (5.17) 44.50 86 .00 38 .50 113 .50 51.05 | 127 .57 
—_. See 51.07 70 .26 121 .33 | 32.96 | 140.55 10.00 39.99 81.65 (15 .00) 100 .99 132 .50 93 .31 199.15 77 .50 199.15 
a aaa 94.16 117.12 211.28 32.96 | 230.51 25 .00 66 .66 127 .66 (15 .00) 127 :66 289 .00 155 .54 401.54 77.50 401.54 
wan (Now 5 
Private. " ET ROP ee 104 .65 121.60 226.25 | 75 .92 270 .53 26.00 69.21 142 .53 (18 .25) 160.21 285 .00 161.49 400 .35 156 .16 | 434 .88 
Contract......... 170.12 | 202.72 372 .84 75 .92 417.13 59 .00 115 .38 206 .38 (18 .25) 206 .38 497 .50 269 .22 766 .72 156 .16 766 .72 
Dum “ 6) | e K 
Privat 295.20 390.49 685.69 | 182.66 792 .90 50.00 225 .00 427 .00 (40.18) 466 .00 877 .50 525 .00 | 1,252.50 471.95 | 1,252.50 
Three combination j | 
0 | 
| ere 255 .83 421.67 677 .50 164 .37 773 .38 46 .00 240.00 442 .00 (45 .00) 442 .00 640.00 560.00 | 1,040.00 371.32 | 1,122.37 
ee ee 399 .27 421.67 820 .94 164 .37 916 .82 115.00 240.00 442 .00 (45 .00) 442 .00 915 .00 560.00 | 1,275.00 371.32 1,284.45 
Four-axle combination, 
—- wine 342 .84 845.00 | 1,187.84 197.79 1,306.52 66 .00 487 .50 749 .50 (45 .00) 749 .50 961.50 | 1,137.50 | 1,637.50 378.13 | 1,767.00 
Contract..............| 588.37) 845.00 | 1,433.37 | 197.79 | 1552.04 | 130.00 | 487.50} 749.50 | (45.00) | 749.50 | 1,824.00 | 1,137.50 | 2,555.25 | 378.13 | 2,589.54 
Four-axle combination, 
= ndanion 415 .85 579 .05 | 956 .30 | 259.51 | 1,112.04 66.00 | (324.99) 543 .32 (45 .00) 586.99 | 1,524.90 866.64 | 1,617.98 603 .82 | 1,617 .98 
Contraet..............| 657.53 579.05 | 1,197.98 | 259.51 | 1,353.68 | 135.00! (324.99) | 586.99 | (45.00) | 586.99 | 1,816.67 | 866.64 | 2,304.16 | 603.82 | 2,304.16 
Five-axle combination, | 
akon. -_ ~ 605 .69 955 .07 | 1,465.25 | 413.21 | 1,713.18 101.00 | (680.84) 860.84 (45.00) | 1,031.05 | 2,926.40 | 1,191.47 | 2,926.40 777 33 2,926.40 
ian, eee 1,148 .47 955 .07 | 2,008.03 | 413.21 | 2,255.96 135.00 | (680.84) 986 .05 (45.00) | 1,031.05 | 2,926.40 | 1,191.47 | 3,581.29 777 .33 | 3,581.29 
Six-axle combination, | 
mn ae wend 736 .19 1,132.12 | 1,773.97 | 53 .64 | 2,000.79 108.50 | (837.20) | 1,057.20 | (310.79) | 1,367.99 | 3,427.20 | 1,465.10 | 3,427.20 741 .23 3 ,427 .20 
a Ds wa either eke 1,844.07 | 1,132.12 | 2,881.85 453 .64 | 3 "108. 67 445.00 | (837.20) | 1,491.50 | (310.79) | 1,560.95 | 3,427.20 | 1,465.10 | 4,320.18 741 .23 4,475 .09 
| 























1 In 20 States, peed = oot taxes are not imposed, and in 3 States diesel fuel is not taxed directly. The average fees given are for the States where the respective taxes are collected. The fees in parentheses 


are the lowest for t 
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ng Table 4.—Road-user and personal-property taxes on selected passenger vehicles (Nos. 1 and 2) 
















































































ax 
Light-weight passenger car (No. 1) Medium-weight passenger car (No. 2) 
nes Rank of State Rank of State 
nN State , 
; Regis- Other : Regis- Other : 
les tration sin ha taxes cat Total Total Total, tration sha taxes — Total Total Total, 
. . fee and fees ms excluding fee and fees - — excluding 
in fees and pata fees and property 
in taxes ae taxes tax 
0S- 
ct New England: 
ing Maine....... aida datos $14.00 | $19.69 |......... $34.56 | $68.25 14 14] $16.00] $26.85 ]......... $43.44 | $86.29 15 15 
he New Hampshire. ...... 14.00 el eee 28. 56.98 24 22 1.15 ee ae ees 36.20 76.68 22 17 
.._., er a Se, | EGR 28 .80 54.80 28 4 - A ) Seer Seer 36.20 2.20 35 12 
he Massachusetts........ 4.50 co a Ce 28.80 64.80 18 42 6.50 I | ee: 6.20 85.66 16 38 
Rhode Island......... 12.00 re ee eae 23 .04 80.32 6 35 16.00 Cae S Seats ee 28 .96 99 .64 8 34 
ni. Connecticut.......-..- 7.00 HE Bisavtess 23 .04 68 .65 13 46 00 a ees eee 28 .96 90.51 12 46 
ire Middle Atlantic: 
New York............ | ee Reema 38.54 44 30 lt AS UBB Tee 28.96 48.71 41 26 
ase New Jersey.........-- WOOO) hoo hcs.0is's $1.00 17.28 28 28 48 48 BD Tvneceesx ve $1.00 21.72 39.22 47 44 
Pennsylvania.......... OE ee mata 28.80 38.80 43 29 PEE So Ninth vacant 36 .20 46 .20 43 32 
gs SS oo aes fn? BONN Doses Pirsintosste Skee 28 .80 36.80 45 33 ETERS EGOS: 36.20 44.20 46 36 
ta Maryland........ Va a a eae 28.80 43 .80 39 28 15 oa ea 36.20 59 .20 38 24 
District of Columbia. . . 5.00 a ieee aes | 28.80 55.80 26 41 .00 SOUND cs ocak 36 .20 76.20 23 37 
rs. West Virginia......... 17.60 i ees 28.80 86.18 2 16 21.80 ey ea 36.20 | 111.70 2 16 
Southeastern: 
ire WIS ogc i assese'e 10.00 34.56 70.74 12 20 10.00 ee 43.44 87.76 14 22 
1 North Carolina........ 10.00 40.32 78.25 11 12.00 ak 3 eae es 50.68 | 100.16 11 
pee South Carolina. . 5.00 40.32 | 81.32 4 18 6.00| 48.00]......... 50.68 | 104.68 4 18 
all Georgia........ 3.50 34.56 67 .34 15 32 4.50 AO GIN csi. sce 43.44 88 .66 13 28 
Florida... . 15.00 40.32 55.57 27 3 | | oon 25 50.68 70.93 27 4 
ed. Kentucky . 4.50 40.32 78 .57 7 17 4.50 45 .34 50 50.68 | 101.02 19 
’ Tennessee. . 7.50 40.32 48 32 37 15 NS ee 50 50.68 61.18 37 14 
Are SIRES SARS 3.00 34.56 | 56.40 25 31 3.00} 26.80 75 | 43.44| 73.99 25 30 
sre Mississippi............ 10.37 40 .32 85.79 3 9 12.62 eee 50.68 | 111.36 10 
: East Central: 
or- Fe ee iiccac tones es || ae | SRE DeRae eee 23 .04 33 .04 47 43 kt ee aa ars 28.96 38.96 48 45 
; a SS ae aaa eae see 11.00 46.78 25 23 .04 81.07 5 37 12.00 62.01 25 28.96 | 103.22 5 39 
ick MEE isc. vette 10.50 Ds eee 28.80 57 .98 23 25 10.50 Saks HR 36 .20 69 .98 29 31 
re- Michigan. . |) Rane ene 25 .92 36.77 46 34 OS EE eee ere 32.58 45.88 44 33 
Wisconsin............. Se eae Ieee 23 .04 39.04 42 27 FORO cascawccdlaaen'stoce 28.96 44.96 45 35 
Minnesota............ 22 | aE neater 28 53.60 30 6 BARS he? sec wake bwsien eee 36 .20 69 .50 30 5 
ia excuse | ET! CeO eres 23.04 50.04 35 12 ne ee: Heb enerre: 28.96 63 .96 34 9 
je ee 11.00  ” ) ROR ee 17.28 | 45.32 38 47 11.00 i ae 21.72 54.77 39 48 
Southwestern: 
Arkansas..........--- 13.00 3 rr 37.44 65.63 17 10 17.00 Sf ee 47 .06 85.62 17 8 
Es |) rerged amber atte 40.32 43 .32 40 21 “eee eee 50.68 53.68 40 20 
Oklahoma............ ote 50 37.44 66 .70 16 1 2. ) eee 50 47 .06 84.82 18 1 
tor i a a 11.52 Dg Ar ee 23 .04 52.03 34 36 18.72 a: ie 28.96 70.01 28 29 
West Central: 
to WiGAEIAOUR. cc bocs| “DRAM ioe bsick clases cnn. 28.80 53.80 29 5 | Se "Sores 36.20 71.20 26 
South Dakota......... RRS cok Pans cask 28.80 48.80 36 13 0 8 eae: Eee 36 .20 61.20 36 13 
om Nebraska............. 5.00 OT Eee 28.80 88.12 1 38 5.00 eerie 36.20] 115.71 40 
- [a ae 10.35 WUE Es ca ccuse 28.80 77.15 9 26 12.80 ed eae 36.20 99 .00 9 25 
1ey Mountain: 
‘ith Montana............. 10.00 eee ae 34.56 73.26 11 19 10.00 _ SS 43.44 92.74 11 21 
MS accra sh oesshe | es: eee 34.56 39.56 41 24 Lo Se eS 43.44 48 44 42 27 
and Wyoming............. 5.00 NOOO N26 0.220055 28.80 52.70 33 40 5.00 es Rae 36 .20 66.98 32 42 
Colorado............. 5.75 18.90 1.00 34.56 60.21 22 23 6.80 25.78 1.00 43.44 77 .02 21 23 
m- New Mexico.......... PS} ee Aes 34.56 53 .56 31 7 _ (| Si appeas Sed 43.44 69.44 31 6 
tal ME OURRE ca ctcnntdnes 30 3.50 > 28.80 60.70 20 44 3.50 eT 36 .20 78.50 20 43 
CS eee ete 5.00 i 28.80 62.32 19 39 5.00 ey eae sa 36.20 81.50 19 41 
PIRGRUIE cicc% occo na ticle 5.00 eh iin 25.92 73.71 10 45 00 ee | eee 32.58 97 .68 10 47 
Pacific: 
Washington........... ed re! 18.25 37.44 60.69 21 2 | are 24.00 47 .06 76.06 24 2 
re Cree re Preece Cee eee Arete! See eee Se i eee Pree ee en, Rar en Momma (fon ETS. 
— California............. O08 |e cckccs 21.00 25 92 52.92 32 8 tS aR Pees | 27.00 32.58 65.58 33 7 
| 
l taxes paid on motor vehicles in some States, conceded to be much closer to market value registration fee alone for any State. North 
that their inclusion was necessary in order’ than is the valuation of other personal prop- Dakota and Vermont, with registration fees 
to obtain equitable comparisons. The regis- erty (household furnishings, for instance) of $25.00 and $26.00, respectively, appear to 
12 tration fees for individual vehicles vary con- subject to the same taxes. It is also prob- be exacting greater taxes on the light auto- 
a siderably among the States, and property able that motor vehicles constitute a very mobile than other States. Yet in neither 
4 taxes in some instances greatly exceed the considerable portion of taxable personal of these States is there a property tax on 
‘i registration fees paid. When property taxes property in many jurisdictions. Therefore, motor vehicles, and when property taxes 
5 and registration fees are considered to- although this study is not directly concerned and registration fees are combined, the 
se gether, however, the differences among the with personal-property taxes per se, it total in a great many States exceeds the fees 
° States are smaller in most instances. suggests an area of research that must not in North Dakota and Vermont. Although 
| In figure 4 (p. 1380) are shown the States be neglected by those interested in the tax Pennsylvania, Massachusetts, North Da- 
” in which State or local property taxes are burdens on the motor-vehicle owner. kota, and Vermont are used as examples, it 
- levied and the States in which registration It will be seen in table 4 that the registra- may be seen from the tables presented in 
45 fees are in lieu of ad valorem or property tion fee in Pennsylvania for the light two- this study that many other significant com- 
taxes. In this connection it should be noted door passenger car is $10.00, more than parisons can be made. 
= that the registration fees of quite a few twice as much as the $4.50 shown for Massa- Another factor that demonstrates the 
States are based at least in part on the age chusetts. In Pennsylvania, however, the flat close relation between registration fees and 
98 or valuation of the vehicle. Louisiana per- registration fee of $10.00, which applies to property taxes is the reduction of the regis- 
16 mits local property taxes to be levied in all automobiles, is in lieu of all other ad _ tration fee according to the age (and value) 
a addition to the registration fee, but the ap- valorem taxes, whereas in Massachusetts of the vehicle, as may be seen in table 1. 
"99 plication of such levies is not general in’ vehicles are subject to property taxes in The property taxes that are given in 
the State. The relation of property taxes addition to registration fees. The addition tables 4-12, for all except the farm vehicles, 
* to registration fees and total taxes on motor of the $31.50 property tax to the $4.50 regis- _ include all taxes levied by the State, county, 
vehicles is shown in tables 4-12. tration fee yields a total of $36.00, which city, or other local governmental unit in 
— . e . . . s * . . > 
eli It is worth noting that the valuation of is 3.6 times as much as the Pennsylvania which the vehicle is domiciled, and are the 
motor vehicles for tax purposes is generally registration fee and much greater than the taxes that would be imposed on the vehicles 
ADS 
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Table 5.—Road-user and personal-property taxes on a pickup truck, 4,700 pounds gross vehicle weight (No. 3) 



















































































Farm service | Private operation 
Rank of State Rank of State 
State : : aeeieex mera 
Regis- Other . Regis- Other : 
tration | P — taxes Gon Total Total Total, | tration eee taxes Gate Total Total Total, 
fee and fees Senn eon excluding fee and fees nn tent excluding 
property property 
taxes tax taxes tax 
New England: 
Ns cme kes eese oes $15.00 Gee $23 .22 $53 .85 9 14 $15.00 8 9 eee $36.00 $66 .63 18 19 
New Hampshire....... 21.15 2 eae 19.35 51.75 11 5 21.15 11.25 30 .00 62.40 23 17 
LS eee SE Ec eon a sadolly woiswea-ece 19 .35 45 .35 20 4 SS Sie acta ois cs. tee Says 30.00 56 .00 32 9 
Massachusetts......... 12.00 co fl ee 19.35 56.35 6 33 15.00 2 Gee 30.00 70.00 1l 33 
Rhode Island.......... 16..50 fk JS 15.48 55.98 8 30 16.50 WEE News ceaece 24.00 75.19 8 39 
Connecticut........... 14.10 — 6 ) eee 15.48 61.76 3 37 14.10 (See 24.00 70.28 10 42 
Middle Atlantic: 
|) ae 23 .50 15.48 38.98 33 12 BCE Ong iimeo dh ereeumieses 24.00 47 .50 43 29 
New Jeraey..........0. 15.00 11.61 27 .61 47 39 (7 eer $1.00 18.00 49 .00 41 25 
Pennsylvania.......... 16.50 19.35 35.85 36 18 0 eee eae pe 30.00 46 .50 45 30 
Delaware.... 10.00 19.35 29 .35 46 38 SE ae Seg 30.00 45 .00 47 32 
er 12.00 19.35 36.35 35 32 12.00 SS 8 eee eae 30.00 47 .00 44 38 
District of Columbia. . . 20.00 19.35 56.35 7 11 20 .00 Tf} ea 30.00 67 .00 17 23 
West Virginia......... 20.00 19.35 64.35 1 10 20.00 Se ree 30.00 81.25 5 22 
Southeastern: 
Se 12.00 ST Bicker veeeol 23 .22 44.82 22 22 12.00 20 .02 36 .00 68 .02 13 28 
North Carolina........ 10.00 8.74 27 .09 45 .83 18 17 18.80 19.48 42.00 80.28 7 4 
South Carolina....... 6.00 of fee 27 .09 44.09 23 28 6.00 27 .00 42.00 75.00 9 27 
OS See 2.50 2) Aer 23 .22 39 .00 32 43 2.50 kf eer 36 .00 67 .78 15 4] 
IN tia is 5a wrnie aes 8 Eee .25 27 .09 51.34 12 1 7. ) ae .25 42.00 66 .25 20 2 
Kentucky............. 4.50 16.00 .50 27 .09 48.09 17 29 10.00 32.24 .50 42.00 84.74 3 12 
Tennessee............. Ff 3 ere .50 27 .09 35.09 40 23 _s |) eae .50 42.00 57 .50 31 8 
MATODOMB. .0.. ccc ess 15.00 11.34 .50 23 .22 50 .06 13 13 15.00 18.09 .50 36 .00 69.59 12 16 
Mississippi............ 7.00 _ S| eee 27 .09 43 .60 24 25 10.00 (OX Geer 42.00 81.01 6 14 
East Central: 
eta gre ani aie ok A ES eee 15.48 31.88 43 31 ee Bo Aue 24.00 58.80 29 7 
Se ee 15.00 31.95 .25 15.48 62.68 2 34 15.00 55 .06 | .25 24.00 94.31 1 40 
Res oa 'ne en aie k ats 20.00 8 Oe 19.35 49 .85 14 8 20 .00 Sb ee ee 30.00 61.25 25 21 
Michigan............. EET eneeree 17 .42 33 .42 42 27 - 2 | eee 27 .00 52.60 36 11 
“eee RS aes Badin ea he acetcw © 3 15.48 20.48 48 48 | ae 24.00 44.00 48 35 
Minnesota........... MN oid. ase ar sehx ance xe 19.35 39.75 29 7 | 2 eee | 30.00 55 .00 35 10 
See ae / ee, eee 15.48 40 .48 28 6 - 3) 2 eee | 24.00 49 .00 40 24 
Saye 15.00 ff eae 11.61 34 .90 41 42 20.00 17 .04 |. 18.00 55.04 34 43 
Southwestern: i | 
I 5.56: 5'nh as Selar ates 12.00 Wee Be vdiviwawnes 25.16 45.41 19 16 12.00 12.25 Se ee 39.00 63 .25 21 18 
eee ok Ee. | ae 27 .09 30.09 44 36 CO! oo ee } ce 42.00 52.00 37 13 
Oklahoma............ ., 4 eee .50 25.16 35 .26 38 20 — 4 eae .50 39 .00 59.50 27 5 
Sea 9.40 th ee ee 15.48 30.05 45 44 18.80 of 2 eee 24 .00 55.70 33 37 
West Central: 
North Dakota......... RE (ee ae 19.35 39.35 30 9 | 0 eee 12.00 30.00 62.00 24 3 
South Dakota......... REE 0 etic Ch cwsam me ae 19.35 35.60 37 19 pg Sees secu eters 30.00 46.25 46 31 
ae 4.00 Sf 2 eae 19.35 43.17 25 46 8.00 8, Saree 30.00 82.76 4 44 
i ee 7.50 oo y eee 19.35 42.85 26 40 7.50 25 .00 30.00 62 .50 22 45 
ountain: 
NN a0. a grantee 11.20 BE Baa wts oon 23 .22 53.76 10 24 16 .00 - er 36 .00 85.25 2 15 
eo acs eo ara hew Os BEE Dh elvan o2 ls sewdeces 23 .22 35.22 39 21 (Sd A a eee 36 .00 48.00 42 26 
I ics. /cxe ac tnt 5.00 OF eee 19.35 39.35 31 45 5.00 oe perso 30.00 50.00 39 47 
eres 6.05 15.00 1.00 23 .22 45 .27 21 35 6.05 15.00 1.00 36 .00 58.05 30 36 
New Mexico.......... | aS ee ee 23 .22 38 .22 34 15 8h EAE Sraene 36 .00 51.00 38 20 
PR acaas'n x 4 Pans 14.70 _ + | eae 19.35 56 .65 5 26 14.70 22 .60 | 30.00 67 .30 16 34 
a, hdd 6 8:50 st0-RdeS 7.50 2 eer 19.35 40 .87 27 41 7.50 22.32 Josereeees 30.00 59 .82 26 46 
P aga aick-aar ete eae ewe 5.00 8 eres 17.42 57 .00 4 47 5.00 ee pene 27 .00 66.58 19 48 
‘acific: 
eaten piece alec eters BOGE bs hasan 14.50 25.16 49.41 16 3 | REG bi v6 08 0% | 14.50 39.00 68 .00 14 1 
NESE SASS) Pee Toe i IRE PER) RR A) Ce: enact es) Cer, Mano | Sa MER See eee ey. SET e te! ir pEenr: (errr ey 
California............. ere 16.00 17.42 49 .42 15 2 | i | ee 16.00 27 .00 59.00 28 6 
in the capital city of the State. The prop- erated privately (not for hire), as contract The farm service classification represents 


erty taxes given for farm vehicles include 
State, county, and district or other property 
taxes that would be collected in an average 
rural agricultural community in the State. 
In a few States where uniform State-wide 
valuation and tax rates are in effect in all 
jurisdictions, there is no difference between 
property taxes on farm vehicles and those 
registered in the capital city of the State. 

In two States—California and Washing- 
ton—property taxes on motor vehicles have 
been replaced by “in lieu” taxes. These 
taxes have many characteristics of prop- 
erty taxes, but since neither the levies nor 
the distribution of their proceeds are di- 
rectly related to the jurisdiction in which 
they were collected, they have been classified 
as road-user imposts. In both of these in- 
stances the State courts have ruled them 
not to be property taxes. 


Types of Service 


Distinctly different tax rates are in effect 
in most States for commercial vehicles op- 
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carriers (for hire), and in farm service. 
Information was therefore obtained, and 
was tabulated separately, for all vehicles 
in private operation, for the pickup and 
stake trucks (Nos. 3 and 4) in farm service, 
and for the stake and van trucks (Nos. 4 
and 5) and all combinations (Nos. 7-11) 
in contract carrier service. 

Vehicles in private operation are those 
used solely for carrying goods owned or sold 
by the vehicle owner, with no direct trans- 
portation charge. 

Contract carriers are those employed in 
hauling goods for others, with a direct 
transportation charge, at times and to 
destinations required by the jobs for which 
they are hired. Operation of contract car- 
riers is usually subject to State franchise 
and regulation. Common carriers, which 
operate for hire over established routes 
and on fixed schedules, are not included in 
the study because of their more complex 
tax schedules and forms of regulation, and 
the fact that their operation is predomi- 
nantly interstate. 


a reduced registration fee for farmers’ 
trucks, but without restriction as to the 
highways they may use. This. provision, 
in various forms, is in effect in 22 States. 
(The nominal charge imposed as the sole 
registration fee by some States for farm 
vehicles licensed for restricted operation 
on or in the immediate vicinity of the farm 
is not included in this study.) 


Farm Service 


Provision for registration of farm trucks 
at half the regular fee for private trucks 
is common but, as shown in tables 5 and 
6, some States do not allow reductions that 
great, and some allow considerably more. 
The reductions for farm vehicles vary not 
only among the States but also vary some- 
what for vehicles of different capacities, as 
may be seen from a comparison of figures 
7 and 8 (p. 131). Large numbers of farm 
trucks are in the lighter groups, and what 
may at first glance appear to be relatively 
minor concessions in registration fees can, 
in fact, be of major importance from 4 
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Figure 9.—Comparison of private operation and farm service registration fees on a 
12,500-pound stake truck (No. 4). 


revenue standpoint, particularly in pre- 
dominantly agricultural States. In 4 States, 
as indicated in figure 8, the farm classifica- 
tion allows the 12,500-pound stake truck 
(No. 4) a reduction of more than 75 per- 
cent in registration fee, in 13 States the 
reduction is from 50 to 75 percent, and in 
4 States, it is less than 50 percent. A com- 
parison of the regular and farm registration 
fees for this vehicle in each State is shown 
in figure 9. 

In Nebraska, the regular registration fee 
for the 12,500-pound stake truck is $60.00, 
but a farmer can register the same truck 
for $4.00. In Kentucky, a flat fee of $4.50 
is applicable to farm trucks of 22,000 pounds 
or less, but a 22,000-pound vehicle in pri- 
vate use requires a registration fee of 
$134.00. The importance of these figures 
is underscored by the fact that in 1951 more 
than 54 percent of Nebraska’s trucks, and 
in Kentucky, over 39 percent, were regis- 
tered at reduced farm rates. Similar situa- 
tions exist in other States, but in most the 
reductions are not as great. In New Hamp- 
shire, for example, a farm truck of less 
than 16,000 pounds may be registered at a 
flat fee of $25.00, but since this is greater 
than the regular fee of $21.15 for a pickup 
truck having a gross weight of 4,700 
pounds, the farm rate is of no advantage 
to owners of the pickup. Consequently, 
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only 5.2 percent of the total truck regis- 
trations in New Hampshire are in the farm 
classification. 

In 1951, the farm truck registrations 
were more than half of all truck registra- 
tions in 5 States, and exceeded 30 percent 
in 13 States. It should not be forgotten, 
however, that the special reduced rates for 
registration of farm trucks are in part 
compensated for by the fact that farm 
trucks probably average fewer miles per 
year than other trucks. Thus the reductions 
are not as great on a cents-per-mile basis 
as it might appear from the comparisons in 
tables 5 and 6 and in figures 7 and 8. 


Carrier Taxes 


In the consideration of motor-carrier 
service, the gross receipts taxes and other 
levies that are imposed on general busi- 
ness, and not limited to motor carriers, have 
been eliminated. Fees for authority to op- 
erate, and other fees paid only at the time a 
carrier begins to haul goods for hire, have 
also been excluded. 

Care should be taken in comparing the 
carrier taxes of the several States. Many 
of the States have special registration 
classes for vehicles used in contract (for- 
hire) service. The fees in the special regis- 
tration classes, in most cases, are substan- 
tially greater than the registration fees for 


. charge. 





vehicles in private (not-for-hire) service. 
The difference, while technically classed as 
part of the registration fee, is in reality a 


special carrier fee. There is, of course, the 
compensating factor that vehicles in carrier 
service usually can be expected to operate 
a considerably greater mileage than those 
in private use, thus reducing the per-mile 
cost of their registration fees. 

The majority of trucks are used for the 
ordinary private service of carrying goods 
owned or sold by the vehicle owner, and for 
which there is no direct transportation 
Even these trucks, however, are 
subject to mileage or other carrier taxes 
under some conditions, and the variations 
in the tax structures of the States made it 
necessary in a few instances to make arbi- 
trary decisions on the inclusion or exclusion 
of these special levies. 

The general policy followed was to in- 
clude only the taxes that have to be paid 
on almost all of the vehicles in a given 
group. For example, the laws of some 
States are so written that practically all 
vehicles of more than 1% tons (manufac- 
turer’s rated capacity) have to pay certain 
mileage or compensatory taxes, whether in 
private or contract operation. In the same 
States many vehicles of 144-ton capacity or 
less are not subject to the tax. In such a 
case the tax has been shown only for the 
heavier vehicles. It should be remembered 
that the purpose of the study is to present 
a comparison of tax rates and burdens on 
certain typical vehicles rather than to in- 
clude all taxes on all vehicles. Undoubtedly 
many of the larger trucks traveling in inter- 
state commerce are subject to greater taxes 
than are reported in this study, and are 
also subject to additional restrictions and 
regulations. The larger units apparently 
have certain offsetting economic advantages, 
however, or they would not be in use. 


Mileage Taxes 


The classification and treatment of mile- 
age taxes is something of a problem. His- 
torically, road-user taxes have been classed 
by most authorities into three major groups. 
The first and most important of these con- 
sists of fuel taxes and miscellaneous fees 
incidental to fuel taxation. The second 
major group of taxes, usually termed motor- 
vehicle revenues, consists of motor-vehicle 
registration fees and a group of additional 
fees, some of which are not paid annually, 
that include title fees, drivers’ licenses, and 
other revenues of relatively minor impor- 
tance. The third group of road-user reve- 
nues, motor-carrier taxes, consists of spe 
cial taxes on for-hire carriers. 

These three groups have in the past 
afforded adequate classification of road-user 
revenues, although there are borderline in- 
stances in which there was considerable 
question as to proper classification. Most 
common among these, of course, is the an- 
nual registration fee in States that levy 
higher plate fees on for-hire carriers. Should 
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Table 7.—Road-user and persomal-property taxes on a single-unit van truck, 19,000 pounds gross vehicle weight (No. 5) 
Private operation Contract carrier 
Rank of State Rank of State 
State Regis- | Pro Oth i i 
4 p- er : Regis- Pro Other | Carrier . 
tration | erty taxes as Total Total | Total, | tration aw taxes taxes — Total | Tota | Total, 
fee tax and fees excl. fee tax | and fees| and fees * ss excl. 
fees and ms fees and a 
taxes —— taxes oa" 
New England 
Maine...... ieee iso $125.00 00 |. cc vccees $138.42 | $324.16 14 |$125.00 Ge Re $5.00 | $230.76 | $421.50 21 23 
New Hampshire....... 114.00 , ty Eee ae 115.35 273 .08 21 21 | 114.00 S,. 6 Geaaiae 2.00 192.30 352.03 33 
OS EOE on Ty ee geeenee: 115.35 | 314.85 9 BE Ge ois d lisa. rare cel bs CINE 192.30 1.80 19 
Massachusetts........ 2 a Se 3 eee 115.35 | 269.53 24 41 * Se 2 ee 5.00 192.30 | 351.48 34 43 
Rhode Island......... Ce! 2 a 92.28 | 260.28 29 47 ‘ ae: %. 3 eee 5.00 153.84 | 326.84 41 47 
Connecticut.......... oe hie 3 eee 92.28 | 260.45 28 45 | 57.00 | 111.17 ].:...... 5.00 | 153 327.01 40 46 
Middle Atlantic: 
; New York....... 8 eee $90.00 92.28 277 .28 18 9 oe Ul re ee 150.00 153 .84 398 .84 23 15 
New Jersey........... ed 1.00 69.21 160.21 48 44 4 2 eee Dee fs ccantias 115.38 206 .38 48 48 
; Pennsylvania......... 96.00 |........].% eo eeeees 115.35 | 211.35 42 Be EEE bs wanes obese soa 92.00 | 192.30] 380.30 28 21 
ES eee BE ceiesinsicra:s palestine 115.35 | 186.35 46 WS SR Wich g Ey ats cancel ckeceine 192.30 | 263.30 
Maryland............ 100.00 | 3§.00|......... 115.35 | 250.35 30 26 | 100.00 |' 35.00 |........|.. Eee rae 192.30 | 327.30 39 37 
District of Columbia...| 65.00 3. | ae 115.35 236 .85 35 40 65.00 5 RR ety 192.30 .80 43 42 
West Virginia......... S580" | 290.48 |... 50.0 115.35 | 321.33 8 29 | 84.50] 121.48 |........ 23.50 | 192.30] 421.78 20 35 
Southeastern: 
Le 45 .60 St rr 138.42 250 .02 31 38 45.60 mmei....... 230.00 230.76 572.36 7 
i] North Carolina....... te 161.49 | 368.49 eS of ee Serer 269.22 | 590.22 4 4 
South Carolina. .... 126 .00 1 ease 161.49 | 375.49 3 126.00 | 88.00 |.....::: 100.00 | 269.22] 583.22 5 
. ae 50.00 | 74.58 |......... 138.42 | 263.00 26 34 | 100.00 | 74.58 ]........ 25.00 | 230.76 | 430.34 18 25 
. ENE ae ikea ak eee 161.49 | 247.74 33 at, 33 ee 25 | 250.50 | 269.22 | 766.72 1 
Kentucky............ 112.00 | 97.93 75 | 161.49 | 372.17 4 12 | 45.00 | 97.93 50 | 121.00] 269.22 | 533.65 7 11 
d Tennessee............ by a dt Cee 161.4 241.99 34 ae: : | eee 50 12.50 269 .22 422.22 19 12 
CRE oe ae 50.00 | 43.50 138 .42 232.42 37 33 50. 43 .50 50 126 .00 230.76 450.76 15 14 
n pefissiseipr Se adie € vines 08.08) S699] as... 161.49 | 309.68 10 16 | 187.00| 54.19 |........ 13.00 | 269.22 | 523.41 10 
as n 
e So oe ee es 92.28 | 261.08 27 ae S| a ere 20.00 | 153.84 | 342.64 37 30 
il a eee 50. 156 .16 25 92.28 | 298.69 12 48 | 50.00 | 156.16 25 12.00 | 153.84 | 372.25 45 
NEE eons gta Te a eS ais 115.35 | 292.60 14 11 | 159.00 BGA. cccauteceoe 192.30 | 369.55 30 27 
C- MIEN. 5. ac 32 ht SERIES ieee 103.82 | 232.82 36 Tiel oS al lence 50.00 | 173.07] 352.07 32 26 
. MOOI 55.0 6.604505 08 eee eee 92.28 | 277.28 19 te) | 2 See ear 190 .00 153.84 | 528.84 8 5 
in Minnesota............ ed SE RAMEE 115.35 | 195.35 44 Sh ee ieee: 7.50 | 192.30] 279.80 45 39 
n a eeeee DONE areca Ciscoe ds nccs'eis 92.28 | 282.28 16 es oe ihn inwaise 5.00 | 153.84 | 348.84 36 28 
| RRRRRE EE 80. i eee 69.21 | 179.29 47 46} 80.00| 30.08 ]........ 25.00 | 115.38 | 250.46 47 44 
1e Southwestern: 
Arkansas............. C7200: SHAONsiassa: 149.96 | 249.06 32 a ae i a eee 249.99 | 349.09 35 31 
or Louisiana............ PME oko Ae amenens 161.49 | 281.49 17 a4 ee era 10.00 | 269.22] 519.22 10 6 
a Pei eur sc £45:00'|i.......... 50 | 149.96 | 295.46 13 145.00 |........ BOS wa ccten 249.99 | 395.49 24 17 
ee BESO) 2.28 |......... 92.28 | 267.50 25 23 | 183.00 | 42.22]........ 11.00 | 153.84 .06 38 36 
he West Central: 
North Dakota........ | eer 30.00 | 115.35 | 189.35 45 ie re 30. 50.00 | 192.30] 316.30 42 32 
ed South Dakota........ 100-00) |'.........;. 185.00 | 115.35 | 400.35 2 Do RE Wo aie cries 4 185.00 10.00 | 192.30] 487.30 12 
wit Nebraska............ 100.00 | 134.56 |......... 115.35 | 349.91 6 27 | 100.00 | 134.56 |........ 10.00 | 192.30] 436.86 17 34 
mnanene SRS 100.00 | 60. 23.75 | 115.35 | 299.10 11 19 | 100.00} 60.00 ]........ 118.75 | 192.30] 471.05 13 13 
ountain: 
- Montans............. 50.00 | 99.11 |......... 138.42 | 287.53 15 35| 50.00} 99.11 ]........ 67.50 | 230.76 | 447.37 16 
in- ee ry on fll EES |e 138.42 | 198.42 43 30 <6 ES! SAAR Mees tne 230.76 .76 44 38 
ily Weoming. . 00.00.60 0:00) SS-80 1.2.5. 115.35 | 223.66 39 42} 50.00| 58.31 ]........ 115.31 | 192.30] 415.92 22 24 
y 2 eee 25.00 | 58.31 1.00 | 138.42 | 222.73 40 43 | 25.00| 58.31 1.00 42. 230.76 | 457.07 14 16 
ay New Mexico.......... 9 eee See 138.42 | 216.42 41 BO SOM A vcieces ccs ssesacs 125.00 | 230.76 | 394.76 25 18 
icin wcheeuieess OS:001) BT c.ciscienss 115.35 | 270.75 22 39] 68.00| 87.40 ]........ 287.50 | 192.30] 635.20 2 3 
ceS L.A tietes te a Dee 115.35 | 276.49 20 ee a SS ee eens 192.30 | 353.44 31 41 
ire P Nevada ea aeons | 38.70 | 139.06 | 153.30 | 103.82 | 434.88 1 4| 38.70] 139.06 |........ 153.30 | 173.07 | 504.13 11 22 
acinic: 
nd en OE ee FUN Foes. ciex 45.25 149 .96 270.21 23 13 kf ree 45.25 18.00 249.99 388 .24 27 20 
Tegon..... eee ee Le ee es ar eae eee Te ts Cee RP Seo CE Reo Ry CREE ESS CORTE ee Oe ee Pere eee Se eT ee Rr ee ea ita 
tly SRE aE BB200" fo... 3c 05 56.00 | 103.82 | 225.82 38 ae eae 56.00 | 325.00 | 173.07 | 620.07 3 2 
eS, 
the difference between the registration fee in any of the three historical groups. It will also prove to have at least two major 
in private operation and for-hire operation does not appear that the mileage taxes in offsetting disadvantages. The most impor- 
be classed as a carrier tax? It has not Idaho, New York, and Oregon can be classed tant of these from the States’ point of view 
ile- been in the past, under the theory that as fuel taxes, as registration fees, or as_ is the cost of administration: The cost of 
wo carriers’ vehicles as a rule can be expected carrier taxes. They are avowed attempts to establishing and maintaining complete rec- 
se to operate more miles than vehicles in pri- obtain specific amounts of revenues based ords, weight stations, and enforcement staff 
aps. vate operation, and that the higher registra- almost entirely on the vehicles and their will make any State considering a mileage 
“ted tion fee for carriers’ vehicles serves as an use and make no distinction between opera- tax look twice. For the vehicle owner, the 
we adjustment for the greater mileage. tion for profit as a transportation facility, maintenance of records for filing of reports 
- Another instance of borderline classifica- and operation incidental to the conduct of necessary under a mileage tax will cer- 
wed tion is the special fee charged to diesel- any other enterprise. It is not suggested tainly constitute a substantial burden over 
we powered vehicles in the States that do not at present that a separate classification of and above the actual amount of tax paid. 
a tax diesel fuel. An argument can be made mileage taxcs be established, but it is time 
ally, for classification of these additional regis- to put forth the question for discussion 
: : : oa ; ini i lication 
and tration fees as fuel taxes. But the impor- Several States have shown great interest Administration and Applica 
ipor- tant point is the fairness of the State’s tax in mileage taxes and, if the movement While this study is based primarily on 
sss system, and this is judged primarily on the spreads, those interested in highway finance jegislation, it is necessary to call attention 
spe total taxes levied on any vehicle, provided, will be required to give it considerable at- to administration and enforcement as they 
, of course, that the methods of reporting or tention. affect vehicle taxation. The interpretation 
pas collecting the tax do not in themselves im- Mileage taxes may prove to have two and application of road-user taxes in one 
“ones pose additional burdens of record keeping great advantages: They should yield con- State as compared to another with similar 
‘a i or other requirements not reflected in the siderable amounts of revenue, and they’ tax laws might easily result in substantial 
— actual amounts of taxes paid. should, in theory at least, be imposed at tax differences on similar vehicles in similar 
Mos We may be witnessing the development rates that measure value of service received, service. Rigid insistence that vehicles be 
e ea of a field of highway taxation—mileage and to be applied toward the costs of providing registered for the full weights they carry 
net ton-mile taxes—that should not be placed the service. Undoubtedly the mileage tax (not to be confused with size and weight 
ou 
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Table 8.—Road-user and personal-property taxes on a single-unit, three-axle dump truck, 


40,000 pounds gross vehicle weight (No. 6) 





























State 
Registra- | Property 
tion fee tax 
New England: 

EO eee $300 .00 $140.88 
New Hampshire............ 240.00 101.43 
Es dae ny sik he > hv ee MPP Lis cneae ese 
Massachusetts.............. 120.00 225.40 
Rhode Island.............. 127 .00 265 .00 
Connecticut............... 200 .00 257 .86 

Middle Atlantic: 
Ae | | eee 
New Jersey............ 3 OS eee 
Pennsylvania............... ee 
Delaware.......... ; BOO fo siccs ccs. 
Maryland............ ; 200 .00 50.00 
District of Columbia... . 150 .00 132.00 
West Virginia...... 242.00 281.75 
Southeastern: 
I Gira c o'd.ace. xis « Ces 4 180.00 150.48 
North Carolina............ 320 .00 165 .67 
South Carolina............ 351.00 209 .00 
Georgia.......... 50 .00 206 .24 
PRES, Se ea oe a eee Cree 
Kentucky... . 350 .00 227 .09 
Tennessee. ... . - eee 
Si cen ce ckdcay: 50.00 | 101.84 
NS aha. acim os 6 Rk LEAR Kem ene ee a a ier 
East Central: 
iia cn ek Kae eos _ 2S eee 
Indiana 200 .00 471.95 
See 610 .00 56.25 
ones ee er oa 
Wisconsin.... . _ . fase 
Minnesota.......... ae 
ee | 3 2 eee 
Missouri... . 300.00 48.12 
Southwestern: 
Arkansas....... ee 200 .00 40.18 
Louisiana......... ; ree 
oS See de ee 
iiss 4: 360.00 | 103.17 
West Central: 
North Dakota... |. eee 
South Dakota............. c ££ ) ee 

ebraska...... 220.00 353 .46 

Kansas........ 250 .00 140.00 
Mountain: 

Montana....... 300 .00 230.84 

OES eee xpiciny's ace ge eee cere o aes 

Wyoming...... Bee ROR 150.00 135.24 

EERE ee eee 75.00 135 .24 

New Mexico.............. BO Bee res 

NS iad oe alG ie cas 8% 188 .50 202 .80 

ae 295 .00 177 .32 

rious « adiertiate nda 85.05 322 .55 
Pacific: 

EE SCORER TEE Ree ee Cee See 

SRST TARE SESSA) FE Sue eh tee 

0 a re | 














Private operation 
Rank of State 

Other : 
taxes and Gasoline Total Total, 
f tax Total ludi 

ees fees and pore 
taxes tax 
haley oe $450. $890.88 11 15 
Kes oy Ee 375.00 716.43 30 31 
tie) Ried: 375.00 795 .00 18 11 
et Mats 375.00 720.40 | 29 44 
GEST ie: 300 .00 692.00 | 34 46 
C4 Ss eeeeL 300 .00 757 .86 | 25 42 
| 
$187 .50 300 .00 687 .50 35 23 
1: 225 .00 466 .00 46 45 
Pel 545: 375.00 625 .00 41 28 
ae By 375 .00 530.00 45 35 
eh, Od 375 .00 625 .00 40 33 
SPer ee oe 375.00 657 .00 39 39 
a eet: 375.00 898.75 10 30 
SABI ed 450 .00 780.48 20 27 
Ma eee os 525.00 | 1,010.67 6 7 
525.00 | 1,085.00 4 4 
eee ee 450 .00 706 .24 33 43 
125 525.00 714.25 | 32 21 
75 525.00 | 1,102.84 | 3 5 
‘50 | 525.00| 800.50 | 17 10 
‘50 450.00 602.34 | 43 40 
CS! Sear fete viens Lorie 

....| 300.00 792.25 | 19 12 
125 300.00 972.20 | 8 41 
see 375.00 | 1,071.25 | 5 | 2 
337 .50 715.50 | 31 20 
300.00 | 760.00 | 24 14 
375.00 725.00 | 28 19 
300.00 765.00 | 22 13 
225 .00 573.12 | 44 37 
riveaty At 487 .50 727 .68 | 26 22 
...1 525.00 725 .00 27 18 
‘50 | 487.50} 883.00 | 12 3 
eerie 300.00 763.17 23 26 
100.00 375.00 875.00 | 13 6 
465 .00 375.00 | 1,252.50 | 1 1 
aA ew 375 .00 948 .46 9 32 
100.00 375 .00 865.00 | 14 17 
ery. 450 .00 980 .84 7 16 
394.20 450.00 844.20 16 8 
eee ae 375 .00 660 .24 38 38 
1.00 450.00 661.24 37 36 
PS big 450 .00 622.50 42 29 
Wa De 6 NE. 375.00 766 .30 21 34 
5 hoe 375 .00 847 .32 15 24 
398 .00 337.50 | 1,143.10 2 9 
126 .00 337 .50 669 . 50| 36 25 














limit enforcement), would undoubtedly in- 
crease the registration revenues of some 
States. Practices are understood to vary 
considerably in this respect. It is neces- 
sary, therefore, that any careful comparison 
of road-user taxes be accompanied by a 
close examination of practices and interpre- 
tations in the application of existing sta- 
tutes. The data presented in this study 
make no allowances for such differences. 

The payment of motor-fuel taxes is 
another item that merits close examination. 
Practically all persons familiar with high- 
way finance agree that some of the gasoline 
used on the highways escapes taxation (by 
means of refunded taxes), and that the 
amounts vary greatly between States. There 
is no way of knowing how much revenue 
escapes through excessive refund claims, 
but it is probable that the total is consider- 
able. 

For example, the stipulation in this study 
for the light-weight automobile is 9,500 
miles of annual travel at 16.5 miles per 
gallon, with total gasoline consumption of 
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576 gallons for the year. Yet the average 
for all vehicles in one State was less than 
500 taxed gallons in both 1950 and 1951. 
Traffic counts and other information indi- 
cate that the residents operate their vehicles 
about as much as residents of other States. 
In view of the amazing “fuel economy” of 
their vehicles, it appears that taxation of 
ownership, as distinguished from taxation 
of use, is a surer source of revenue under 
such conditions. (The State legislature ap- 
parently made this deduction some time 
ago, and imposed registration fees of $25.00 
and $35.00 on light and medium-weight 
passenger cars, respectively, and eliminated 
reductions for farm trucks.) 

Another subject for scrutiny is the col- 
lection of diesel-fuel taxes. There are 
numerous ways of avoiding or evading the 
tax on diesel fuel, and the State authorities 
charged with collecting it are in practically 
unanimous agreement that a considerable 
amount escapes taxation or is uncollectible. 
These authorities feel, however, that the 
situation is improving. 





Summary of Comparisons 


The foregoing discussion concerns gen- 
eral subjects rather than specific vehicles, 
except for the remarks on farm rates. It 
is impractical to include in this report a 
full discussion of each of the tables and 
charts presented, but there are comparisons 
and items of special interest that do merit 
being called to attention in connection with 
each of the vehicles. 

Vehicle No. 1, light-weight passenger car 
(table 4; fig. 12).—Registration fees for the 
light-weight passenger car range from 
$3.00 to $28.76, total road-user taxes from 
$28.28 to $66.70. Since this vehicle is as- 
sumed to use 576 gallons of gasoline a year, 
each cent of a State’s gasoline tax rate 
amounts to a levy of $5.76 during the course 
of a year, or 11 cents a week. The lowest 
gasoline tax rate costs the owner of the 
light passenger car 33 cents a week, the 
highest about 78 cents a week. 

There are 15 States with property taxes 
alone that exceed the total road-user taxes 
paid in the lowest State. (The property 
taxes shown on these vehicles are for the 
State capitals, however, and undoubtedly 
exceed the averages for the States in most 
cases.) 

There are 25 States in which the total 
road-user taxes on this light automobile 
amount to less than $40 a year, or 80 cents 
a week. In 11 of the States, road-user 
taxes amount to between $40 and $50, and in 
10 States they are between $50 and $60. 
In only two States do they exceed $60. 

Vehicle No. 2, medium-weight passenger 
car (table 4).—The medium- and _ light- 
weight passenger cars are representative of 
far more than half of all vehicles on the 
highways. Although the taxation of auto- 
mobiles probably receives less attention than 
the taxation of heavier commercial units, 
automobiles, because of their vast numbers, 
contribute substantially more in road-user 
taxes. 

There are not great differences between 
the road-user taxes on light automobiles 
and those of medium weight. The registra- 
tion fees for this vehicle range from $3.00 
to $37.26. The $37.26 fee applies in Okla- 
homa and this registration fee combined 
with a 6.5-cent gasoline tax makes the total 
road-user taxes $84.82, the highest for this 
vehicle in any State. However, there is no 
property tax on motor vehicles in Oklahoma 
and if property taxes are included for 
States in which they are imposed, Oklahoma 
ranks 18th in total fees and taxes. Ne- 
braska, on the other hand, with a $5.00 
registration fee and a 5-cent gasoline tax, 
obtains a total of $41.20 in road-user taxes 
on the medium-weight sedan, and ranks 
40th among the States. If the property tax 
of $74.51 is added, however, the total be- 
comes $115.71, the highest in any State. 

Vehicle No. 3, pickup truck (table 5; fig. 
13).—The registration fees for the pickup 
truck in private use are slightly higher than 
those on passenger cars in most States. 
However, large numbers of pickup trucks 
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are registered at reduced farm rates. 
lowest registration fee on any vehicle 
covered in the study, $2.50, applies to pickup 
trucks in Georgia regardless of whether 


they are in farm or private service. The 
highest registration fee on the pickup truck, 
$34.80, was found in Ohio. It is probable 
that pickup trucks outnumber other trucks 
in many States. Consequently, although 
the total taxes on each pickup are relatively 
small compared to taxes on heavier vehicles, 
the large number of pickups makes this an 
extremely important category from a rev- 
enue standpoint. 

Vehicle No. 4, stake truck, 12,500 pounds 
gross vehicle weight (table 6; fig. 14).— 
Vehicles in the 12,500-pound group are sub- 
ject to registration fees that in some States 
break away rather sharply from the fees 
charged on automobiles and pickup trucks, 
although this is not true in all cases. The 
stake truck may be registered in Wyoming 
for $15.00, in Colorado for $17.50, and in 
Virginia for $19.50. In Vermont and Wis- 
consin, however, the fees are $118.75 and 
$110.00, respectively, for registration in pri- 
vate service. The farm rates, as discussed 
elsewhere, offer vehicles substantial reduc- 
tions in many States, including Vermont 
and Wisconsin. 

In contrast to the heavier trucks, there 
are large numbers of vehicles registered 
in the approximate weight range repre- 
sented by this 12,500-pound unit (the group 
commonly classed as “114-ton’’). 

Vehicle No. 5, van truck, 19,000 pounds 
gross vehicle weight (table 7; fig. 15).— 
The lowest registration fee on the 19,000- 
pound van truck, $25.00, is found in Colo- 
rado, and the highest, $199.50, is found in 
Vermont. Although this van can be regis- 
tered in South Dakota for $100.00 (slightly 
below the average of $104.65 for all States) 
the inclusion of the mileage tax of $185.00 
in South Dakota makes a total of $400.35 in 
road-user taxes, the highest found in any 
State on this vehicle. 

Vehicle No. 6, 40,000-pound dump truck 
(table 8; fig. 16).—The 40,000-pound dump 
truck, with perhaps minor adjustments of 
axle spacing, would be permitted to operate 
in all States except Mississippi and Wash- 
ington. (Its axle spacing and loading are 
representative of concrete transit-mix and 
other special equipment.) The lowest regis- 
tration fees on this vehicle are $50.00 in 
Alabama and Georgia and $75.00 in Colo- 
rado. These are the only States that still 
register trucks on the basis of manufac- 
turer’s rated capacity. The highest fee, 
£640.00, is found in Illinois, and the average 
for all States is $295.20. Although the 
Illinois registration fee is higher than that 
of any other State on this vehicle, the total 
road-user taxes on it would be greater in 
South Dakota, where the mileage tax ap- 
plies. 

Vehicle No. 7, 40,000-pound combination 
(table 10; fig. 17).—The 40,000-pound com- 
bination is typical of the largest group of 
combinations, and is found in substantial 
numbers even where much heavier vehicles 
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Table 9.—Road-user and personal-property taxes on the tractor and the semitrailer of 
a three-axle combination, 40,000 pounds gross vehicle weight (No. 7), in private operation 


















































Tractor-truck Semitrailer 
State : : 
Regis- Other ~ Regis- Other 
tration | PTop- | taxes | ,Gase- Total | tration | PFoP- | taxes Total 
fee erty tax antl foun line tax fon erty tax and tees 
New England: 
| Se $300.00 | $76.28 |........ $480.00 | $856.28 | $5.00 | $75.00 |........ $80 .00 
New Hampshire. .....| 240.00 i ) 400. PNCRR BS ihsa osisio ace psniahwe.s ica een 
eae Sa eee 400 .00 820 .00 Sail, A eee 15.00 
- Massachusetts........| 120.00 | 122.04 ]|........ 400 .00 642 .04 2.00 ee 90.00 
Rhode Island.........| 127.00 | 144.00 |........ 320.00 591.00 2.00 | 103.00 |........ 105.00 
Connecticut.......... 200.00 | 240.29 |........ 320.00 pt SE eS ene, Ener ea 
Middle Atlantic: 
i ¢ ) =e | ae $370.00 | 320.00 | 778.25 | 90.00 ]........]........ 90 .00 
New Jersey......... 2. ew 240 .00 351.00 ‘ } ee $1.00 91.00 
PONUMMIGRI . <a:65c0's + -] SOOO Be bis aeiders|svaica%ee 400 .00 520.00 PMID o20-5:4-< <el crea eve te 75.00 
ee ee i Se Peres 400 .00 483 .00 i | Se eee 67 .00 
Maryland........... 35.00 30.00 400 .00 465. 100 .00 stats: Seats 115.00 
District of Columbia. . 65.00 2) ae 400 .00 540 .50 50.00 eee 120.40 
West Virginia........ oe oe. 400 .00 779.55 10.00't T20GO T.... occs 125.00 
Southeastern: 
I adie ken ss 30.00 82.28 480 .00 592.28 | 150.00 aS eee 209 .40 
North Carolina...... 160 .00 72.28 560 00 792.28 | 160.00 2 eee 228 .60 
South Carolina...... 66.00 | 100.00 560 .00 726 .00 96 .00 Cf) =a 173 .00 
OS SS ee 20.00 a 480 .00 552.16 | 100.00 OME Xacehuiapaie 180.52 
See ere eee 25 | 560.00 648.25 | 109.50 |........ .25 109.75 
a 350.00 | 122.96 75 | 560.00 |1 083.71 }........ 88 .66 ca 88 .66 
pe eee. | eee 50 | 560.00 onic dt SEES SE! Re ym “EE 
BIGUGRIB. 2060555. 50.00 50.25 .50 | 480.00 580.75 25.00 40.20 .50 65.70 
Mississippi........ 271.00 Sy eee 560.00 | 892.86 11.00 |S es 56.75 
East Central: 
Ee ee VO SA Eee 320.00 ee SP a |e 135.20 
ae eee 190.00 | 204.75 .25 | 320.00 715.00 20.00 | 106.87 foi... ses 191.57 
ES ee eee ; 640.00 cot een a A ) A ee ieeeeemeenm pm te: Cary 
PHICDIMET occ ess fe FU ON re 360 .00 an 8 Re ee 127.75 
ee | 60 .00 320.00 380 .00 i ee Seer 167 .50 
Minnesota........... > a ee | Serene 400 .00 750.00 =e eee 10.00 
OO 2 eee U.S ee 320.00 755 .00 eee |e 60 .00 
Missouri.............| 300.00 32.08 240.00 572.08 7.00 2 re 23.04 
Southwestern: 
PTROIED se 55.0505. 60 200 .00 34.56 aC 520.00 754 .56 5.00 i re 34.40 
Louisiana......... ; De is 560 .00 i ae (eee 120 .00 
Oklahoma....... : Ee ee .50 | 520.00 535.50 | 206.00 |........ .50 295.50 
) eee 154.00 56 .00 - 320.00 530.00 | 117.00 eee 162.46 
West Central: 
North Dakcta........| 400.00 |........ 100.00 | 400.00 a ae sg! Se Sere eek eee, 
South Dakota.......-.| 162.50 ]........ 215.00 | 400.00 777 .50 Cee 185 .00 245.00 
Nebraska......... oo) 20.08 | 16076 |. senna 400 .00 800 .76 eg ck eS ere 112.36 
_ "i 30.00 83.00 | 200.00 | 400.00 713.00 | 100.00 See 155.00 
Mountain: 
Montana.......... -+| @O.00 | 124.42 |...:... 480 .00 664 .82 32.50 oD Se 122.53 
NE no. <to:ov0o-e 5's ool) MD B. <en ernie 480 .00 545 .00 IR 2 PR: See 54.00 
WOMUINE..6 05525 es --| 650.00 8 eee 400 .00 523 .22 40.00 i | eee 92.80 
COMRARO.c..000....°s) 2500 73 .22 1.00 | 480.00 579 .22 20.00 ee 72.80 
ew Mexico....... i Sk re. eee 480 .00 568 .50 Lh RE | SR 74.00 
Arizona...... 69.50 | 109.80 |....... 400 .00 579 .30 50.95 J. Sa 130.15 
i eee 70.00 2 eae 400 .00 561.76 90.00 a , ) ee 171. 
P ga 39.60 | 174.64 | 156.40 | 360.00 730 .64 32.85 | 125.93 | 133.15 291 .93 
acific: 
atta eee ie | ee 46.25 | 520.00 671.25 eg) mea 39 .50 94.50 
ee ae emis eee ry cer (Are Cee |G eNh Cie See lane ee 
SS ee |. ee 71.00 | 360.00 497 .00 Np ees 52.00 133 .00 











are permitted. It is legal in all States. The 
average road-user tax payment on it in 
private operation is $677.50. The lowest 
registration fee on this combination, $45.00, 
is found in Colorado; the highest, $640.00, 
in Illinois. The average registration fee 
is $255.83, somewhat lower than on the 
three-axle single-unit truck (No. 6) of the 
same gross weight. 

As an interesting sidelight, table 9 shows 
for this combination, in private operation, 
the taxes levied on the tractor-truck and 
on the semitrailer as individual units. The 
ratio of the taxes on the component units 
varies widely among the States: in Minne- 
sota, for example, the $10.00 tax on the 
semitrailer is little more than 1 percent of 
the $750.00 levied on the tractor, while in 
Oklahoma the $295.50 for the semitrailer 
is 50 percent of the $585.50 for the power 
unit. 

Vehicle No. 8, 50,000-pound gasoline- 
powered combination (table 11; fig. 18).— 
The 50,000-pound combination is legal in 
all States except Pennsylvania, Kentucky, 
and Tennessee, .and can be operated in those 
States with reduced loads. The average 


registration fee for this combination is 
$341.17 when in private service, but in con- 
tract service the average registration fee 
is $586.70. The highest annual total of 
road-user taxes in private service is 
$1,637.50, but in contract service the highest 
total of road-user taxes is $2,555.25. 

Figure 10 (p. 143) compares, for this 
combination and for the 40,000-pound com- 
bination, the tax costs in cents per mile of 
private and contract operation. 

Vehicle No. 9, 50,000-pound  diesel- 
powered combination (table 12; fig. 19).— 
The 50,000-pound diesel-powered combina- 
tion, empty, is somewhat heavier than the 
50,000-pound gasoline combination and thus 
carries a correspondingly smaller payload 
when at full capacity. (It is also a some- 
what more expensive combination than the 
one with gasoline power and is subject to 
greater property taxes in many States.) 
Offset against this, however, is its substan- 
tial saving in total fuel cost, including tax. 
The diesel combination is assumed to save 
one-third in fuel gallonage. The saving 
in fuel is highly desirable from almost any 
standpoint, but the resulting reductions in 


139 











Table 10.—Road-user and personal-property taxes on a three-axle tractor-semitrailer combination, 40,000 pounds gross vehicle weight (No. 7) 















































Private operation Contract carrier 
Rank of State Rank of State 
State P : ax. 
ris- Other Regis- Other | Carrier : a¥ 
tration |” ee taxes | Gasoline} Total Total | Total, | tration P te taxes taxes amas Total Total | Total 
fee and fees tax - excl. fee and fees | and fees : bs excl.” 
fees and Property fees and sxC!, 
taxes ion taxes ae 
New England: 
aine...--. peseeeese $305.00 |$151.28 |......... $480.00 | $936.28 7 13 |$305.00 |$151.28 |........ $10.00 | $480.00 | $946.28 21 25 
New Hampshire.... 240. Wee Es eccdeens 400. 734.52 27 26 | 240.00 tL ey 2. 5 736 .52 38 36 
Vermont............. | 2 £ SO RA 400 .00 835 .00 17 2s § 9 AAO BAe See 400 .00 835 .00 29 22 
M usetts........ 122.00 | 210.04 ]......... 400. 732 .04 30 42 | 133.00 | 310.04 )........ 5.00 400. 737 .04 37 44 
Rh Island pete ned 129. ot eae 320.00 696 .00 32 47 | 120.00 | 247.00 }........ 5.00 320.00 701 .00 41 47 
Connecticut . gh wag Sa 200.00 | 240.29 |......... 320 .00 760.29 24 44 | 200.00 | 240.29 5.00 320.00 765.29 35 45 
Middle Atlantic: 
New York............ kD are $370 .00 320.00 868 .25 14 2) > > ae aa 370 .00 320 .00 868 .25 28 19 
New Jersey....-.----. eee 2.00 240.00 442.00 48 ak... | eer kM eee 240.00 442 .00 48 48 
Pennsylvania......... gd SERS Bee 400 .00 595 .00 44 |. | | | See: See 184.00 400 .00 779 .00 33 26 
DelnwSte..-.+.-..--.. |) INE Siebeiapo it: 400.00 | 550. 46 Ee. . . . Banned oes 400. 550.00 47 42 
Maryland.......- _++++| 135.00 | Seer 400. 580 .00 45 40 | 135.00 2 Ye eer ire 400 .00 580 .00 46 43 
District of Columbia Sie; se. + | eee 400 .00 660 .90 34 oe: 2 £8) 2 See er 400 .00 660 .90 43 46 
PP — Se 242.00 | 262.55 /......... 400 .00 904 .55 10 23 | 242.00 | 262.55 |....... 38.00 |* 400.00 942.55 22 3 
eastern: 
Virgini®....---+- +...  f 126 1 eee 480 .00 801 .68 20 ie Sf Ug. UF CU eee 460 .00 480 .00 |1 ,261.68 3 6 
North Carolina Rie eas 320. AEE De owned 560.00 |1 ,020.88 5 Ot Be f BCE [ase o's eather cemawens 560.00 |1 ,260.88 4 5 
South Carolina........| 162.00 | 177.00 |......... 560 .00 899 .00 12 2) 200.00 | Tee .e i:.... 0 350 .00 560.00 |1 ,249.00 5 ll 
Georgi®...-----------| 120.00 | 132.68 |......... 480. 732 .68 29 29 | 237.50 | 132.68 |........ 25.00 480 .00 875.18 27 29 
Plorid®...--+--+--+++- £ 7 eee .50 560 .00 758 .00 26 Be * 2 ere .50 200 .50 560.00 {1,183.50 9 2 
Kentucky........-.--- 350.00 | 211.62 .75 560.00 |1 ,122.37 1 3 | 150.00 | 211.62 .50 320.00 560.00 |1 ,242.12 6 14 
Tennessee.....-.----- - L. £ ae -50 560 .00 5 .50 16 Oo) Se be nce s .50 17.50 560.00 978 .00 18 15 
Alabama....--.------ 75.00 90.45 1.00 480 .00 646 .45 36 35 75.00 90.45 1.00 301.00 480.00 947 .45 20 21 
Missiontr Tae See .G0 1 167 .6L |... sees 560 .00 949 .61 6 8 | 552.00 | 107.61 woe 13 .00 560.00 |1 ,232.61 7 4 
East Central: 
kg re 8 ey See 320.00 | 632.40 39 fo. ee ne 30.00 | 320.00} 662.40 42 34 
Indian®...-...--- 215.00 | 371.32 25 320.00 906 .57 9 39 | 215.00 | 371.32 .25 24.00 320.00 930 .57 24 41 
Tilinois... - 640.00 | 78.75 |......... 400.00 |1,118.75 2 ee? Y fie &. | eed Beceees 400.00 |1,118.75 11 12 
Mic’ * Era 2) Re ere 360 .00 641.75 38 - pe +. £ SAS Peers 120.00 360 .00 761.75 36 28 
nn = ee I cc on gc « acenied 320.00 | 547.50 47 Es) nite eemenee: 560.00 | 320.00 |1,107.50 12 7 
Minnesota............ er ee 400 .00 760 .00 25 eee PI Es. bade el aimce 0106.3 7.50 400 .00 767 .50 34 27 
| Sco ee . . } aaa See 320 .00 815.00 19 p RM 5 | RAS Sere 5.00 320 .00 820 .00 30 23 
Miesouri......-..-.-- 307 .00 C2. ) ee 240 .00 595.12 43 38 | 307.00 7 § | eee 25.00 240 .00 620.12 44 39 
Southwestern: 
a 205.00 | 63.96 |......... 520.00 | 788.96 21 18 | 205.00 | 63.96]........|......... 520.00 | 788.96 32 30 
RR HS EE, cca vexed: cconennn 560.00 | 820.00 18 EP yf peered eeegee 10.00 | 560.00 {1,090.00 13 10 
Oklahoma............ oD Eee 1.00 520.00 881.00 13 3° 22a Rae eee 520.00 881.00 26 18 
‘exas.. am nikewenenee of 2k fee 320.00 692 .46 33 oe oe 2. ee eee 11.00 320 703 .46 40 37 
West Central: 
North Dakota........ " 2 Serer 100 .00 400 .00 100 .00 1l Ot Qe fe coc ees 100 .00 50 .00 400 .00 950 .00 19 16 
South Dakota........ BCE Peake ease 400. 400.00 |1 ,022.50 4 St eee bec wavae « 400 .00 10.00 400.00 |1 ,032.50 15 13 
Neb neue OF SR 2) 2 eee 400 .00 913.12 8 , ae 8 SE: Be eee 20.00 400.00 933 .12 23 35 
, eS eo 130.00 | 138.00 200 .00 400 .00 868 .00 15 17 | 130.00 | 138.00 |........ 400 .00 400 .00 /|1 ,068.00 14 17 
Mountain: 
SRE 92.50 | 214.85 |......... 480.00 | 787.35 22 33 | 92.50 | 214.85 |........ 125.00 | 480.00 | 912.35 25 32 
la a Reece ini aer: 480.00 ; 599.00 42 ET eepetend IRGRRGR Tires po 480.00 | 599.00 45 38 
Wyoming............ 90.00 | 126.02 |......... y 616 .02 41 46 | 90.00 | 126.02 |........ 369.50 | 400.00 | 985.52 17 20 
¥ STI TS 45.00 | 126.02 1.00 480 .00 652 .02 35 41 45.00 | 126.02 1.00 570.00 480.00 |1 ,222.02 8 8 
New Mexico.......... | ae See 480. 642.50 37 22 | & oS Cee 600 .00 480.00 |1 ,161.25 10 3 
UR cock esses scct, BEVEL EEO 1. cecccces 400 .00 709.45 31 43 | 120.45 | 189.00 |........ 575.00 00. 1 ,284.45 1 9 
sp ann ES 160.00 | 173.60 |......... 400.00 | 733.60 28 34 | 160.00 | 173.60 |........]......... 400.00 | "733: 39 40 
Nevada..... Loseaeven 72.45 | 300.57 289.55 360.00 |1 ,022.57 3 19 of Se. fe aes 289 .55 360.00 |1 ,022.57 16 31 
Pacific: 
Washington.......... ok ee 85.75 520.00 765 .75 23 oe 2 eee 85.75 36.00 520.00 801.75 31 24 
ERR, SE ee Rei oe rane GO Sate Se i ee reer Fe rey! wee ey, Sones keri an) (enone Come eneny 
California...........- of aaa 123 .00 360 .00 630 .00 40 » Le: ¢ ft eee 123 .00 645 .00 360.00 {1,275.00 2 1 















































fuel tax contributions for the support of 
highways poses a problem. Michigan, Mis- 
sissippi, New York, and Texas have already 
imposed higher rates on diesel fuel in an 
effort to obtain a tax contribution similar 
to that of gasoline-powered vehicles. Ver- 
mont and Nebraska do not tax diesel fuel 
but do impose equalization fees. Idaho does 
not levy any tax on diesel fuel consumed by 
vehicles subject to the mileage tax, but the 
mileage tax on diesel-powered vehicles is 
higher than on gasoline-powered vehicles. 
The relation between taxes paid on a gaso- 
line-powered combination of 50,000 pounds 
gross weight and a similar diesel-powered 
combination may be developed by compari- 
son of data in tables 11 and 12 (upper 
section). 

Vehicle No. 10, 64,000-pound combination, 
and vehicle No. 11, 72,000-pound combina- 
tion (table 12; figs. 20 and 21).—The heavy 
combinations are permitted in relatively 
few States. Where they are permitted, the 
taxes imposed are sometimes related to the 
effect of the vehicles on highway capacity, 
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bridge load limits, acceptability of the ve- 
hicles from a traffic standpoint, and other 
factors not entirely concerned with the need 
for revenue. Since the taxation of such 
heavy combinations poses special problems 
in each State, further discussion is omitted 
here. 

Comparisons between the taxes on private 
and contract carriers on a cents-per-mile 
basis are shown in figure 11 (p. 143). 


Some Observations 


Although the essential value of this study 
lies in the tables and charts, there are sev- 
eral items that merit special mention. These 
cannot be classed as new information, but 
they are put into perspective and measured. 

Types of service.—Aside from the sub- 
stantial differences in the computation of 
road-user taxes in the several States, there 
are very great differences in the levies on 
similar vehicles in different service. The 
vehicle of the private operator imposes the 


same burdens on the highway as the cor- 
responding vehicle of the for-hire carrier, 
yet he does not pay nearly as much per mile 
in taxes in most States. It is notable that 
there is no difference between the taxation 
of for-hire and private carriers under the 
new mileage taxes in Idaho and New York. 

Farm rates.—The registration fee reduc- 
tions for farm trucks are substantial. It 
is doubtful whether these allowances can 
be fully justified from a highway finance 
standpoint, even though farm vehicles may 
travel fewer miles than other vehicles. The 
justification therefore must come under the 
heading of public policy and any State with 
farm rate reductions should carefully ex- 
amine their relationship to other registra- 
tion fees. 

Diesel vehicles.—There is much evidence 
that, in general, diesel vehicles are making 
smaller tax contributions for highways in 
most States than corresponding gasoline- 
powered vehicles. The diesel vehicle is 
commonly assumed to use about two-thirds 
as much fuel as its gasoline-powered 
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Table 11.—Road-user and personal-property taxes on a gasoline-powered, four-axle, tractor-semitrailer combination, 50,000 pounds gross 


vehicle weight (No. 8) 













































































Private operation Contract carrier 
Rank of State Rank of State 
State A : : 
Regis- Other . Regis- Other Carrier . 
tration Penpenty taxes cemaipie Total Total | Total, | tration on tee taxes taxes — Total Total | Total, 
fee and fees Senn al —.. fee and fees} and fees fees end excl. 
property prop. 
taxes tax taxes tax 
New England: 
eS $355.00 |$192.38 |......... $975.00 | $1 522.38 10 15 |$355.00 |$192.38 |........ $10.00 $975.00 | $1,532.38 22 24 
New Hampshire.| 300.00 | 118.91 |......... 812.50 1,231.41 25 26 | 300.00 | 118.91 |........ 2.00 812.50 1 233.41 33 32 
Vermont. .....- Nk es eer 812.50 1 352.50 20 oR 5. Ra Preereetee eeereerr 812.50 1 352.50 28 23 
Massachusetts i kt ae Ss fee 812.50 1 ,228.74 26 37 oR Re US oe. 5.00 812.50 1 ,233 .74 32 40 
Rhode Island 2 ae US US eee 650 .00 1,112.00 35 44 139.00 | 310.00 1......5. 5.00 650 .00 1,117.00 39 44 
Connecticut. . 250.00 | 302.29 }......... 650 .00 1 ,202 .29 27 43 | 250.00 | 302.20 ]........ 5.00 650 .00 1 ,207 .29 35 43 
MiddleAtlantic: 
New York...... SS eee $747 .50 650 .00 1 611.50 6 RR 0 Sees ere 747 .50 650 .00 1 611.50 18 14 
New Jersey..... PDL sw eeeve-e 2.00 487.50 749.50 45 45 | 260.00 |........ et nee 487 .50 749.50 45 45 
INI 5 Bia i oa in dgcaeie tells clsGaaeine ceil <cacaseemetareh maths’. 0:iovaataces bclalts Gili mim seceih-e 6 ac wig nce etaatig NAKRENUwie-¥. 415 biel Sg ei whee Wills Siby < ROMIN y ati eseegt Oe San COI wc cciceriee eterno 
SN ccee ch SOON be csrnascle de ceeaee 812.50 1 002.50 42 Fe eres |eerery cee 812.50 1 ,002 .50 44 37 
Maryland...... 210.00 | ae 812.50 1 ,077 .50 37 31 210.00 3 | Oe Se eee 812.50 1 077.50 42 34 
Dist.of Columbia} 130.00 | 185.40 |......... 812.50 1,127.90 33 / oe 2 AS 8 eae oo 812.50 1 ,127 .90 37 41 
West Virginia...| 317.00 | 330.30 |......... 812.50 1 ,459 .80 14 23 | 317.00 | 330.30 }........ 47 .00 812.50 1 ,506 .80 23 29 
Southeastern: 
Viv@imeh.... 0... A dd ee 2 eee 975 .00 1 452.98 15 ee of RR Be ee 1 040.00 975 .00 2 ,492.98 3 3 
North Carolina.| 400.00 | 139.28 |......... 1 ,137 .50 1 676.78 3 A SE 8 3 eee eee 1 ,137 .50 1,976.78 8 8 
South Carolina..} 282.00 | 237.00 |......... 1 ,137 .50 1 ,656 .50 + 1l S08 00 | Bbe 00 Bose cvcee 400.00 | 1,137.50 2 ,056 .50 5 10 
Georgia........ 170.00 | BOB. [oc cccees- 975 .00 1 ,347 .40 21 20 | 337.50 | 202.40 |........ 25.00 975.00 1 539.90 21 25 
ee , SE ee .50 | 1,137.50 1 352.50 19 BS T WOE VP ecakcces .50 325.50 | 1,137.50 1,854.50 10 6 
Se | RR | Sie on, pipes |e ete) ae Ree Cee, Sek SNe. OPE vector cis. ioe ey awed | a ee Sea 
| RS: Re RR Meee re ee |e ae ee eee eer Bee See, Nee Corer pee seks Beer eh Gere SeAOreie. 
Alabama....... 75.00 | 119.73 1.00 975 .00 1,170.73 31 27 75.00 | 119.73 1.00 488 .50 975 .00 1 ,659 .23 16 19 
Mississippi... . . 333 .00 | 132.06 |......... 1 ,137 .50 1 ,602 .56 7 D> | Goe.00 | 198.06 1.626505 13.00 | 1,137.50 1 936.56 9 ll 
East Central: 
Se are , tf} Te Pee enees 650 .00 984 .80 43 Te 2 3 a Sere 30.00 650 .00 1 014.80 43 36 
ee 265.00 | 366.69 .25 650 .00 1 ,281 .94 23 41 265.00 | 366.69 25 24.00 650.00 1 ,305 .94 30 42 
Illinois ...| 789.00 eg, Ree eee 812.50 1 ,686 .19 2 3 789 .00 4 A eee ere 812.50 1 686.19 14 15 
6c. ca.<c) DNEEO Eo os co ne elgevne tacos 731.25 1,030.50 41 Be BM ices new chewnies nne 195 .00 731.25 1 ,225 .50 34 28 
Wisconsin...... RAR eS, |e eee 650 .00 940 .00 44 2 e  3) e e 710.00 650 .00 1 ,650 .00 17 13 
Minnesota...... REE D> Spahi can eis Seas avesstorec 812 .50 1 322.50 22 ek A) eae eer 7.50 812.50 1 330.00 29 26 
Se _. 2 USS Soe 650 .00 1 ,245 .00 24 ae bf ee (ere 5.00 650 .00 »250 .00 31 27 
Missouri. ...... 507 .00 kG Sap eeeeraee 487 .50 1 054.65 39 33 | 507.00 hh 25 .00 487 .50 1 ,079.65 41 35 
Southwestern: 
Arkansas....... 330.00 Be Bo sraraciateiess 1 ,056 .25 1 474.21 13 12 | 330.00 ee eee ny 1 ,056 .25 1 474.21 26 22 
Louisiana. ..... SION oe: vane revere ch wre wie.evenans 1 ,137 .50 1 ,477 .50 12 At OS 2 Se er 10.00 | 1,137.50 1 ,827 .§0 1l 9 
Oklahoma...... a ee 1.00 | 1,056.25 1 542.25 9 22 | | = Ra. £6 sans sce 1 ,056 .25 1 642.25 20 18 
_ ee? 2 oe) ee Ree 650 .00 1 ,105 .23 36 ao | Gr GO | 386.20 be cescews 11.00 650 .00 1,116.23 40 38 
West Central: 
North Dakota. .| 700.00 |........ 125.00 812.50 1 ,637 .50 5 1 oA 3 ee 125.00 50 .00 812.50 1 ,687 .50 13 12 
South Dakota...| 192.50 |........ 565 .00 812.50 1 ,570. 8 Ze: 4. 2 oe 565 .00 10.00 812.50 1 580.00 19 16 
Nebraska...... 321.00 | 205.49 |......... 812.50 1 ,428.99 17 22 | 321.00 | 205.490 |........ 20.00 812.50 1 448.99 27 30 
I Be Sual asehosd 225.00 | 167.00 562.50 812.50 1 ,767 .00 1 & 1 220.00 4 IGF OO fo. sca. 812.50 812.50 2 ,017 .00 7 7 
ountain: 
Montana....... (eae Of eee 975 .00 1 411.18 18 21 166 .25 | 269.93 |........ 270.00 975 .00 1 681.18 15 21 
eee | 2 if ee eee 975.00 1,126.00 34 24 | fh RRS SPeieer tones, on 975 .00 1,126.00 38 31 
Wyoming...... 100.00 | 168.56 | ....0.<0.%5- 812.50 1 071.04 38 42 100-00 | 168.54 | .....008. 636 .44 812.50 1 ,707 .48 12 17 
Colorado....... 65.00 | 158.54 1.00 975 .00 1,199.54 28 29 65.00 | 158.54 1.00 |1,390.00 975 .00 2 ,589 .54 1 
Teer BemeO......<) TH bv. o.c:a seve lies: cee cares 975 .00 1,159 .50 32 19 SS a Perea 975 .00 975.00 2 ,042 .25 6 5 
AvINOMS.....2.-: = 28 2 3 eee 812.50 1,185.55 29 38 135.25 | 237.80 |........ 1,300.00 812.50 2 485.55 4 4 
WSS oicieaieceses 175.00 | 190.86 |. 55.60 812.50 1,177 .84 30 34 ie, &. De. #2 eee Seer 812.50 1,177 .84 36 39 
P 7 Betewaccts 76.95 | 378.13 305 .05 731.25 1 491.38 11 25 FO.00 1 BPOLLS Likiccsass 305 .05 731.25 1 ,491 .38 24 33 
acific: 
em. — f 2 fl rene 89.00 | 1,056.25 1 440.25 16 | ei 8 | OD ere 89 .00 41.00 | 1,056.25 1 481.25 25 20 
RASS SR AY, A oie! RC SENET: ae Se Asean ae Cramemnestern a Oca) SAN eeene letet te): ER Pasha | Rips eset ie: SII: (ear See 
California...... |, fT eens 152.00 731.25 1 045.25 40 2S 1 IGROO-L cise ss 152.00 |1 ,510.00 731.25 2 555.25 2 1 
counterpart. Consequently, in States where of vehicles Nos. 8 and 9), the saving should constantly be subject to review and 


diesel fuel is taxed at the same rate as 
gasoline and there are no other special taxes 
on diesel vehicles, the annual saving to the 
operator in taxes paid is substantial. 
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In 


the example used in this study (comparison 


amounts to approximately $270 per year. 
Distribution of vehicles —Only 2 percent 
of our vehicles are trucks of 40,000 pounds 
or more capacity. The taxes paid by all 
classes of vehicles, including heavy trucks, 


(Table 12 and figures 10-21 follow.) 


adjustment, but from a practical stand- 
point the bulk of the revenue for highways 
must inevitably come from the automobiles 
and lighter trucks that constitute the vast 
majority of vehicles. 
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Table 12.—Road-user and personal-property taxes 





on heavy combinations (diesel-powered) 








Private operation 


Contract carrier 
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Rank of State Rank of State 
State Regis- Prop- Other : Regis- Prop- Other Carrier : . 
tration erty taxes Panay wal Total Total Total, | tration erty taxes taxes Pca pol Total Total Total, 
fee tax and fees excl. fee tax and fees | and fees excl. 
fees and prop fees and prop 
taxes tar taxes tax 
FOUR-AXLE TRACTOR-SEMITRAILER COMBINATION, 50,000 POUNDS GROSS VEHICLE WEIGHT (NO. 9) 
| 
New England: 
| Sees $355 .00 |$249.09 |......... $649.98 | $1 ;254 .07 14 20 |$355.00 |$249.09 |........ $10.00 | $649.98 - $1,264 .07 25 30 
New Hampshire....| 300.00 | 155.32 |......... 541.65 996 .97 30 ar i gau.@0 | 166.02 |........ 2.00 541.65 998 .97 38 35 
VORMORE... cc cccses | ESS ee Aeeeeeer 1 ,065 .00 24 MG SS. 2 a Pe erry eee eee eee 1 ,065 .00 34 25 
Massachusetts..... Be.G0 | S65.16 |... .cscee 541.65 1,038.81 27 40 | 152.00 | 345.16 |........ 5.00 541.65 L 043.81 36 42 
Rhode Island... ... 152.00 | 406.00 |......... 433 .32 991.32 31 44 | 152.00 | 406.00 |........ 5.00 433 .32 996 .32 39 44 
Connecticut....... 200 .G0 | 06.86 |... 220s. 433 .32 1 ,078.18 22 42 | 250.00 | 394.86 |........ 5.00 433 .32 1 ,083 .18 32 43 
Middle Atlantic: 
pS. See ©. a eee $747 .50 649 .98 1 ,617 .98 1 Oe SS a ae ee 747 .50 649 .98 1 ,617 .98 10 6 
New Jersey........| 260.00 |........ 2. 324.99 586 .99 45 Bo" BOO bec ccdines 2 as 324.99 586 .99 45 45 
NOREEN CSS OS ERE R HERR ewe RES aR RT ae Se a teae Mere eeeeremeaen:, ene Ned: Meee weaean) Gyre dpgearnire (emmemrCremertn! 1m Sis 208! a eG PRES, AR Deer cipal, Miedo eee. 
Delaware......... ff SESE Se 541.65 731.65 43 FD, BRS Perce erento 541.65 731.65 44 40 
Maryland......... 210.00 Sf | Sr 541.65 806 .65 41 32 | 210.00 OE el eee re 541.65 806 .65 43 37 
District of Columbia} 195.00 | 231.00 |......... 541.65 967 .65 34 owe. ee eS ee eres 541.65 967 .65 40 39 
West Virginia...... 317. gt ee 541.65 1,290.10 13 24 | 317.60 | 431.45 ]........ 47 .00 541.65 1 337.10 23 33 
Southeastern: 
ae 300.00 | 231.44 ]......... 649 .98 1,181.42 19 23 | 300.00 | 231.44 }........ 1 ,000 .00 649 .98 2,181.42 4 3 
North Carolina. ...| 400.00 | 216.46 }......... 758.31 1,374.77 8 Set Zow.Go | 2104S fg. ce cheweweaees 758.31 1 ,674.77 9 1l 
South Carolina..... 282.00 | 311.00 |......:.. 758.31 1 351.31 11 15 | 282.00 | 311.00 |........ 400 .00 758.31 1,751.31 6 13 
| RT B7G G0 | BO6.8S |. ic ccvece 649 .95 1 ,064 .84 25 30 | 337.50 | 244.86 |........ 25.00 649 .98 1 ,257 .34 26 31 
OS ee Se Fevsecaas .50 758 .31 988.81 32 ie: } Dae .50 325 .50 758 .31 1 ,500 .56 12 10 
0 EES eS RS See “Pee eee S-aava SAE een RRP eees: Cente Maneen ees ArRlenennte Emin tas Eel ake w Memtkorr int: Ar. ci eae et ae See acre eae 
ER! FEE Se e gee eee ere Meee re aie) Seen Meee ao Seen Mee rier Prereeremed ekeres sents See kit, Ac coke Es RS See 
BOTA. 60 ccccee 75.00 | 155.24 1.00 649 .98 881.22 37 36 75.00 | 155.24 1.00 488 .50 649 .98 1 369.72 22 20 
Mississippi. ....... 333 .00 | 171.32 |......... 866 .64 1 ,370.96 9 * | @346.00 | E71.42 |........ 13 .00 866 .64 1 704.96 8 8 
East Central: 
Nee 0 A ae eee Er 433 .32 810.12 40 See Peers eer 30.00 433 .32 840.12 42 36 
BROMBMB. 60 6 ccc ces 265.00 | 603.82 .25 433 .32 1 ,302.39 12 39 | 265.00 | 693.82 .25 24.00 433 .32 1 326.39 24 41 
Hilinoia........-+++| 4ee-au gS ere 541.65 1 424.22 5 5 | 789.00 ME Bsccvsa x cteaheweeme 541.65 1 424.22 18 sd 
Michigan.......... OD BE es emer 649 .98 973.73 33 AR. & 8 BSS eee 195 .00 649 .98 1,168.73 30 22 
Wisconsin......... SEES oto a0 ihe accaaraeard 433 .32 723 .32 44 ee SN sv cca ieks die waa 710.00 433 .32 1 ,433 .32 17 14 
SS SE! epee 541.65 1 ,051 .65 26 i gf | 3 eae Saar 7.50 541.65 1 059.15 35 26 
NR ea we ess Ome I Meee is BMG, 5 og /brarda 433 .32 1 ,028 .32 28 ( RS fF RRA eereece 5.00 433 .32 1,033 32 37 29 
Missouri.......... 507 .00 i: fl Eee 324 .99 892.14 36 29 | 507.00 69.15 25 .00 324.99 917.14 41 34 
Southwestern: 
Arkansas.......... 330 .00 og er 704.15 1,122.11 20 16 | 330.00 fd Pepareemes Aaeeeectns cna 704.15 1,122.11 31 28 
Louisiana......... Rl OES Se 758 .31 1 ,098 .31 21 ak 2 2 Se Begs cor 10.00 758.31 1 448.31 15 12 
Oklahoma......... 455.00 |... sce. 1.00 704.15 1,190.15 16 LAG. 2 2 eee BO Rs Screen 704.15 1,190.15 29 21 
Sac oreléieb:o'9-4 BOR ee | SOB.SO bececccces 649 .98 1,184.87 18 17 | 382.50 | 152.390 |........ 11.00 649 .98 1 ,195 .87 28 27 
West Central: ‘ 
North Dakota..... BAD savesnes 125.00 541.65 1 366 .65 10 URE. fe eee 125.00 50.00 541.65 1 416.65 21 16 
South Dakota..... . Ss | eer 630 .00 541.65 1 414.15 6 (i 2? 2 Bere 630 .00 10.00 541.65 1 424.15 19 15 
Nebraska......... 321.00 | 282.11 OL 1 eae 1,403.11 7 11 | 321.00 | 282.11 | 800.00 yf 27 eee 1 423.11 20 23 
EES. 225.00 | 217.00 562 .50 541.65 1 546.15 2 © | 336.00 | 217 .@ i.......- 812.50 541.65 1,796.15 5 7 
Mountain 
Montana.......... fe 2 eae 649 .98 1,189.21 17 28 | 186.25 | 352.98 |........ 260 .00 649 .98 1 449.21 14 24 
Idaho.. \ 2 | Seer eS | ae 1,524.90 3 2 . | eS eee iw 2 3 eee 1,524.90 11 9 
Wyoming.........  - Le 2 J eae 433 .32 750.41 42 St 350-001 307 .@O |..........; 685 .60 433 .32 1 436.01 16 19 
Colorado. ......... 65.00 | 207.09 1.00 649 .98 923 .07 35 38 65.00 | 207.09 1.00 |1,330.00 649 .98 2 ,253 .07 2 2 
New Mexico....... | 9 SAR eee ee 649 .98 853 .98 39 / ie & | 2 a Ree 975.00 649 .98 1 ,726 .98 7 5 
OS, er S  &® Ra: - 2 eee 541.65 998 .00 29 41 | 145.75 ; 310.60 |...... 1,250.00 541.65 2 ,248 .00 3 4 
| ES BOS .GO | SOR.7O |. occ csee 541.65 1,076.41 23 Ae | SG Of. 8 ee eee 541.65 1 076.41 33 38 
Oe ree 83.70 | 493.93 326.75 595 .82 1 ,500 .20 4 19 83.70 | 493.93 |........ 326.75 595 .82 1 ,500 .20 13 32 
Pacific: 
Washington....... er 122.25 704.15 1 ,196 .40 15 eS eee 122 .25 42.00 704.15 1 ,.238.40 27 18 
“(lS A SS SS Bee! S| Reamer ne: Caran ee Denk aa | eaeergneeNe ee aay Agron ceed Nar ats ee.) RPh est ee eee ren eee nee 
California a aio eee aes 3 198 .00 487 .49 857 .49 38 - SR. 2. oe 198 .00 - ,416 .67 487 .49 2 ,304.16 1 1 
| 
FIVE-AXLE TRACTOR-SEMITRAILER COMBINATION, 64,000 POUNDS GROSS VEHICLE WEIGHT (NO. 10) 
Maryland......... 235.00 | $60.00 |......... $851.05 | $1,146.05 20 OR Ss ae eee eee $851.05 | $1,146 .05 20 19 
District of Columbia} 365.00 | 314.10 |......... 851.05 1,530.15 13 RE. 2 Ae = | See eee 851.05 1,530.15 19 17 
South Carolina..... 347 .00 | 427.00 |........: 1 ,191 .47 1 ,965 .47 5 G | d67 .O0 | 427 .@ |......05: $400 .00 |1 ,191.47 2 ,365 .47 6 11 
295 .50 1,191.47 1 ,487 .47 15 2a © Sere $.50 400.50 |1 ,191.47 2,193 .97 1l 7 
680 .84 1 ,758 .42 8 19 | 300.00 | 777.33 .25 24.00 680 .84 1,782.42 16 20 
1 ,021 .26 1 501.01 14 Sk | ee. See 320.00 |1 ,021.26 1 821.01 15 12 
1 ,106 .37 1 ,649 .33 10 5 | 455.00 tT ee Mee Ce 1 ,106 .37 1 ,649 .33 18 14 
,191.47 1 ,591 .47 1l a SN Re eee 10.00 {1,191.47 2 ,001 .47 13 8 
851.05 2 ,223 .55 2 S| Meee bs sas eae 730.00 | 10.00 851,05 2 ,233 .55 8 6 
eile cie wlel: 2 ,052 .95 4 10 | 491.09 | 651.95 {1,000.00 | BEG Vesecccces| DSaeeacee 12 16 
1 ,021.26 1 ,827..50 7 11 | 336.25 | BOGS Uw ns ccs | 400.00 |1 ,021.26 2 ,227 .50 9 13 
i attinacs tata 2 926 .40 1 1 tee eee el eee ee ee lees sees [292 i gl Pee 2,926.40 4 4 
689.84 1,148.68 19 20 | 180.00 | 287.84 ]|...... 11,107.00 680 .84 2 ,255 .68 7 10 
1 ,021 .26 1 410.10 16 16 | 100.00 | 287.84 1 00 12,170.00 1 021.26 3,580.10 2 2 
1 021.26 1 ,325 76 18 ae. &. 2 eee le ceesce ef ,g00.00 {1 O23 .26 2 373.51 | 5 5 
851.05 1 541.60 12 17 | 258.75 | 431.80 |.. 1,950.00 | 851.05 3 491.60 | 3 3 
: 851.05 1 ,677 .21 9 15 | 350.00 | 476.16 eT ene | 851.05 1 677.21 | 17 18 
d ; 936.16 2 ,221 .82 3 7 | 1138.40 685 .51 eee 487 .75 936.16 2 ,221 .82 | 10 15 
a ire taeoton 7 eee 171.75 |1 ,106.37 1,940.62 6 3 | 662.50 Joreeeeee 171.75 | 47 .00 jl ,106 .37 1 ,987 .62 14 9 
| SERS LS SURE? SR Bee A ee) SG See: eee Rear. So oy el AEbaee (are eerencneel (Pee aera tar Wo Si rereremeendih Satara ara’ Regio Neretohp cata acai rae’ : 
Galifornia......... YS dacs caces 270.00 765.95 1 ,337 .95 17 12 | 302.00 | 270.00 |2 243.34 | 769.95 3,581.29 | 1 1 
| | | | } 
SIX-AXLE TRUCK AND FULL TRAILER COMBINATION, 72,000 POUNDS GROSS VEHICLE WEIGHT (NO. 11) 
l j 
Ss eee ak Re Sea $837.20 | $1,540.95 10 7 |$703.75 veeeeeel ecaks $20.00 | $837.20 $1,560 .95 12 11 
eee Re, eee 1 465.10 1 985.10 5 S [EMO bse ences. ies 10.00 |1 465.10 2,515.10 9 | 7 
Montana.......... 422.50 ($680.11 |......... ,255 .80 2 ,208 .41 4 5 | 422.50 |$530.11 ae 490.00 |1 ,255.80 2 698.41 | 7 9 
gaat Leet apeetnes $3,427.20]. "...:... 3/427 20 1 7} ered pepe me Sl ed 3 |427 20 5] 5 
Wyoming......... Sa .GS 1 BIO.70 |b ..6 cence 837 .20 1 ,367 .99 12 12 | 220.00 | 310.79 |...... ! ,688 .50 837 .20 3 ,056 .49 | 6 | 6 
Colorado......... 107 .50 | 310.79 1.00 |1,255.80 1 ,675 .09 8 10 | 107.50 | 310.79 | $1.00 |2,800.00 |1 ,255.80 4 475.09 : 2 
New Mexico....... SD A See 1 ,255 .80 1 590.30 9 a). & 2 Bees See 2,700.00 |1 ,255.80 4,123.05 | 4 | 3 
I a oie 01-4 _ 2 22 © 3 eee ,046 .50 1,789.70 7 ee fF Be F 2 eee 2 ,400.00 |1 ,046.50 4,189.70 3 | 4 
ESS: 445.00 | 3623.70 |... «2... ,046 .50 1 ,854.20 6 22 | 4£2@.. 2. 2 See Serer 1 ,046 .50 1 ,854.20 ll 12 
Nevada........... 129.60 | 741.23 628.50 |1,151.15 2 ,650 .48 2 4/1 129.60 | 741.23 |...... 628.50 {1,151.15 2 ,650 .48 | 8 10 
ee meaner 8 eee 180.25 |1 ,360.45 2 ,383 .20 3 ih Sf ae 180.25 50.00 |1 ,360.45 2 ,433 .20 10 8 
eT SCP ER) EEE SEES RE | ACRE Una OEE PERE eae! SERS CN) SemeMN, [OQ RCTREORE TS een anon Ae’ et aihty oa) Fee: Od Serre fee eee 
California......... 4 ae 293 .00 941.85 1 536 .85 ll ae 2s eee 293 .00 \2 »783 .33 941.85 4 320.18 | 2 1 
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Plotting Agéregate Gradation Specifications 


for Bituminous 


Aggregate gradation specifications for bi- 
tuminous concrete generally specify either 
the total percentages passing each sieve of a 
series or the percentages passing one sieve 
and retained on the next. Ready comparison 
of two dissimilar types has been considered 
impossible, largely because no_ practical 
means of plotting the second type for .visual 
inspection has heretofore been developed. 

In this article there is described a simple 
method for plotting the requirements of 
percentage passing and retained specifica- 
tions, thereby permitting visualization of the 
nature of a specified gradation and com- 
parison of it with the plotting of a total 
percentage passing gradation. 


LL SPECIFICATIONS for bituminous 

concrete set forth the gradation of ma- 
terials to be used in the mix. Mineral 
aggregate gradation requirements in the 
various current specifications are of two 
general types. One specifies the total per- 
centages passing each individual sieve in 
a given series, and the other specifies the 
percentages passing one sieve and retained 
on the next smaller sieve. Because of the 
dissimilarity between the two types, it has 
in the past generally been considered im- 
possible to compare them by any ready 
means. An additional complication is the 
use of varying series of sieves in different 
specifications. 

Some experienced engineers are able to 
determine, by reading of the specifications, 
just what kind of a mix will result from 
the requirements. To a great many engi- 
neers, however, the easiest means of visual- 
izing the nature of a specified aggregate 
gradation is to plot it as a graph, preferably 
on semilogarithmic cross-section paper. A 
convenient form of aggregate chart is com- 
monly used, with a percentage scale on the 
vertical axis and the sieve sizes in logarith- 
mie scale on the horizontal axis. 

The plotting is an easy operation for the 
percentage passing specifications, but has 
not heretofore been feasible by any simple 
method for specification requirements on a 
percentage passing and retained basis. The 
Purpose of this report is to describe a 
method whereby this latter type of spe- 
tification can be plotted. 
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Demonstration of Method 


To demonstrate the method, the passing 
and retained aggregate gradation specifica- 
tion shown in table 1 is used in this report. 
It is to be understood that this is not con- 
sidered as a typical or recommended grada- 
tion, but merely as a working example. 
Derivation of the plotting points is shown 
in table 2, and the curves drawn therefrom 
appear in figures 1 and 2. 

The percentages of material passing and 
retained are given in table 1 as ranges, in 
the usual manner. These figures are, of 
course, minimum and maximum amounts. 
The first step in the procedure is to calcu- 
late from table 1 the cumulative perc_nt- 
ages of material passing each sieve, using 
first the minimum limits throughout and 
second, the maximum limits starting with 
the smallest size sieve in the sieve series in 
each case. These cumulative series are 
entered respectively in columns 1 and 2 
of table 2. For example, working upward 
from the bottom of table 1, the minimum 
cumulative amount passing the No. 200 
sieve is 2 percent, that passing the No. 80 
sieve is 2+ 7=9 percent, and so on (see 
column 1 of table 2). The maximum cumu- 
lative amount passing the No. 200 sieve is 
8 percent, that passing the No. 80 sieve is 
8 + 12 = 20 percent, and so on (see column 
2 of table 2). 

The minimum cumulative percentage 
pass ng values thus calculated are plotted 
in figure 1 as curve 1; the maximum values 
as curve 2. As indicated in table 2, column 
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Table 1.—Assumed aggregate gradation 





requirements 

Sieve size Percent- 

- age of 
Passing Retained on material 

Mk ee | Linch.... 0 

1 inch 4 inch. 25-45 
¥6 inch. SS ae 10-25 
Nc. 4. No. 8...... 6-15 

No. 8.. No. 16.. 6-9 
No. 16.. No. 40.. 8-13 
No. 40 No. 80. 7-13 
No. 80.. No. 200..... 7-12 

FRO) ND es aiere is ns add Gbw Zhe 2-8 

















2, certain of the calculated percentages may 


be greater than 100 percent and are dis- 
regarded in the plotting since they are 
fictional values. The two curves define the 
limits of the intended grading band in the 
fine sizes but they do not define them in the 
coarse sizes. 

The second step in the procedure is to 
calculate from table 1 the cumulative per- 
centages of material retained on each sieve, 
using first the minimum limits throughout 
and second, the maximum limits, starting 
with the maximum size sieve in the sieve 
series in each case. Enter these figures 
in columns 1R and 2R of table 2. Thus, 
working downward from the top of table 
1, the minimum cumulative amount retained 
on the 1-inch sieve is 0, that retained on the 
¥%-inch sieve is 25 percent, that retained on 
the No. 4 sieve is 25+ 10=835 percent, 
and so on (see column 1R of table 2). The 
maximum cumulative amount retained on 
the 1-inch sieve is 0, that retained on the 


Table 2.—Cumulative percentages of aggregate gradation, and derived specification 
on a percentage passing basis 





Cumulative percent- 
age passing. by 
simple addition 


(2) 


| 
as : | 
Sieve size | 





| 


Minimum | Maximum | 
(1) | | 


OS a ees eee 71 140 
ON eee ee | = : | 

ee rer d-bSbse shai ats ¢ 70 | 
ie | 30 | 55 
No. 16... fe po 24 | 46 
No. 40... | 16 | 33 
No. 80... 9 | 20 | 
a eee 2 


8 | 








C lativ cane | Cumulative percent- | Derived 
ee nh at a ma age passing, by specifica- 
er Pee substraction tion ona 
| pubaee +: : percentage 
| passing 
Minimum | Maximum |Maximum | Minimum basis ! 
R) | (QR) (4) (5) 
0 | 0 100 100 100 
25 | 45 75 55 | 55-75 
35 | 70 65 30 36-65 
41 | 85 59 15 30-55 
47 | 94 53 6 24-46 
55 | 2107 45 2-7! 16-33 
62 2120 38 2—20 | 9-20 
69 | 2132 31 7-32) 2-8 
1 











and 3. 
2 Fictional values. 


1 The greater of the two minimum values, columns 1 and 4, and the lesser of the two maximum values, columns 2 
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Figure 1.—Limiting curves of grading. 


%-inch sieve is 45 percent, that retained 
on the No. 4 sieve is 45+ 25 = 70 percent, 
and so on (see column 2R of table 2). 

In any grading analysis, when the per- 
centage retained on any particular sieve 
is known, the percentage passing the same 
sieve can be determined simply by sub- 
tracting the percentage retained from 100. 
Thus, in table 2, columns 3 and 4 are de- 
rived from columns 1R and 2R. The values 
exceeding 100 percent in column 2R are 
fictional and, therefore, the negative values 
in column 4 are also fictional and are dis- 
regarded in plotting. 

The maximum cumulative percentage 
passing values thus calculated (column 3, 
table 2) are plotted in figure 1 as curve 
3; the minimum values (column 4, table 
2) as curve 4. These two curves define the 
limits of the intended grading band in the 
coarse sizes but they do not define them 
in the fine sizes. 


The third step is to select the lower 
values of curves 2 and 3 and connect these 
values by a solid line, as illustrated in figure 
2. Similarly, the higher values of curves 
1 and 4 are selected and connected by a 
solid line. These curves define the limits 
of the intended grading band. 

As indicated in column 5 of table 2, an 
equivalent gradation on a percentage pass- 
ing basis may be derived from the values 
computed in columns 1, 2, 3, and 4. The 
lowest maximum values (columns 2 and 3) 
and the highest minimum values (columns 
1 and 4) are used. When plotted on an ag- 
gregate chart, these percentage passing 
values enclose an area identical in shape and 
size with that representing the passing and 
retained specification from which they are 
derived. 

The grading band, so drawn, will enclose 
all possible gradings that fall within the 
limits of the passing and retained grading 


156 


specification in table 1, and the derived per- 
centage passing grading, in column 5 of 
table 2. 


Control for each Sieve 


The two specifications are not identical 
in their control, however, because of 
another factor. That is the requirement in 


the passing and retained specification, table 
1, that for each fraction defined, there is 
a definite control of the amount of that 
which passes any particular sieve which 
must be retained on the next smaller sieve 
This has the effect of 


in the named series. 


placing maximum and minimum limits on 
the slope of each segment of any specific 
grading curve that might be drawn within 


the borders of the grading band. These 
maximum and minimum slopes vary as the 
specific grading curve passes from zone to 
zone but they are definitely fixed, as follows: 


1. Minimum slopes are fixed by curves 
1 and 3 which are parallel to each other 
throughout (see fig. 2). Therefore, each 
of the solid lines in the envelope curve that 
represents a segment of either curve 1 or 
38 establishes the minimum slope, under the 
passing and retained specification, for the 
zone in which it occurs. 

2. Maximum slopes are fixed by curves 
2 and 4 which also are parallel to each 
other throughout, including the fictional 
segments not shown. Therefore, each of the 
solid lines in the envelope curve that repre- 
sent a segment of either curve 2 or 4 es- 
tablishes the maximum slope for its zone. 

3. In the transition zone B, no segment 
of curves 1 or 4 was used as a part of the 
envelope curve. Likewise in zone C, no 
segment of curves 2 or 3 was used as a part 
of the envelope curve. In these zones, 
proper control may be obtained by using 
the dashed segment of curve 1 to set the 
minimum permissible slope in zone B and 
the dashed segment of curve 4 to set the 
maximum permissible slope in that zone. 
Similarly, the dashed segments of curves 
3 and 2 establish the minimum and maxi- 
mum slopes respectively in zone C. It 
might appear that this is not necessary and 
that it would be more practical to utilize 
the solid lines connecting Y with Z and V 
with X for the slope control, but this is not 
correct as may be seen by a close examina- 
tion of the specification requirements. 

It is evident, from the preceding dis- 
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Figure 2.—Grading band (enclosed area between solid lines). 
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cussion, that the number of different grad- 
ing curves that could be drawn within the 
boundaries of a grading band, such as the 
one illustrated in figure 2, is greatly re- 
duced by the slope limitations that are im- 
posed in each zone by the passing and re- 
tained type of specification. There is, of 
course, no such reduction in the case of the 
ordinary type of percentage passing speci- 
fication. Asa result, unless some slope limit 
clause is included in the grading require- 
ments of the percentage passing type, a 
great many more grading curves of this 
type can be included in the grading band 
under discussion than will meet the require- 
ments of the passing and retained specifica- 
tion on which this grading band is based. 

The heavy dot-dash line within the grad- 
ing band limits of figure 3 represents an 
individual grading or job-formula curve 
that conforms to both the fractional limits 
and slope limits of the illustrative passing 
and retained grading of table 1. Actually, 
this curve is also fairly representative of 
job formulas that are generally developed 
under the percentage passing type of spe- 
cification. Any curve within the grading 
band, such as the one illustrated in figure 
8, will meet the requirements of the pass- 
ing and retained specification provided the 
slopes within the grading zones are within 
the minimum and maximum slopes indicated 
by the dotted lines. 


Skip Grading 


The simple requirement that the job- 
formula curves must fall within the grad- 
ing limits of the percentage passing spe- 
cification in column 5 of table 2, or the 
grading band defined by the solid lines of 
figures 2 and 3, would permit another type 
of job formula characterized by one or 
more “skips” in the grading curve—that 
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Figure 3.—Example of a grading that will pass both types of specification. 


is, one in which, in one or more zones of the 
curve, all material passing a certain sieve 
will also pass the next smaller sieve. Such 
a job-formula curve is shown by the heavy 
dot-dash line in figure 4. It indicates a 
skip grading in that all of the material that 
passes the No. 4 sieve also passes the No. 
8. Some engineers permit skip gradings to 
be used on the ground that they have cer- 
tain definite advantages. Many others, how- 
ever, do not permit their use. In such cases, 
in order to provide for the exclusion of skip 
gradings, it may be necessary to have con- 
trols other than the simple grading band 
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Figure 4.— Illustration of a skip grading. 
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limits for the percentage passing specifica- 
tion. Skip gradings are automatically 
eliminated by most specifications of the 
passing and retained type. They are readily 
prevented in percentage passing specifica- 
tions by requiring that there be a certain 
minimum amount of material between any 
two consecutive sieve sizes. 

For example, assume that the percentage 
passing specification in column 5 of table 
2 had an additional requirement that the 
fraction retained between any two consecu- 
tive sieves shall not be less than 4 percent 
of the total. Then any curve within the 
grading band in figure 4 would represent 
a gradation meeting the specifications pro- 
vided the slopes within the grading zones 
are greater than this minimum 4 percent 
shown by the dotted lines. 


Other Controls 


As noted, a skip grading, represented by 
a zero slope illustrated in zone C in figure 
4, is considered by many engineers to be 
an undesirable extreme. This is debatable, 
but there is no doubt as to the undesirability 
of the opposite extreme of excess material 
in one size which would be reflected by 
a very steep slope in one or more of the 
zones. With the grading band limits as 
wide as those in figure 4, it would be pos- 
sible to have as much as 39 percent of the 
aggregate between two sieves (zone B). 
The latter extreme can be partially avoided 
by reducing the percentage range in the 
specifications for all or some of the sieves. 
However, actual experience with the pass- 
ing type of specification indicates that the 
extreme conditions discussed above do not 
generally constitute a serious problem. 

Some passing and retained specifications 
with relatively wide controlling limits have 


157 








an additional requirement such as, for in- 
stance, that the total retained on the No. 
40 sieve shall be 45-65 percent (equivalent 
to percentage passing of 35-55 percent). 
This type of control may be desirable, par- 
ticularly on the No. 8 or No. 10 sieve, but 
it is misleading to set the envelope limits 
to appear to give a wider range. 

In other cases, slopes are drastically 
limited by such means as -setting very nar- 


vow rafiges on-certain sieves, ds“illustrated © 


in-zone D of figure 3, where the total varia- 
tion allowed for the fraction between the 
No. 8 and No. 16 sieves (table 1) is from 6 
to 9 percent or only 3 percentage points. 
Another type of drastic slope limitation 
that generally reduces the flexibility of a 
specification is the requirement of a dis- 
proportionately large fraction between any 
two sieves. Such devices generally fail to 
serve any useful purpose and make specifica- 
tions appear to be quite open and flexible 
when actually they are very difficult and 
“expensive to meet. 

{t is evident that percentage passing spe- 
cifications and percentage passing and re- 





tained specifications may have identical 
grading-band limits. Resulting mixtures 
obtained by either will generally be approxi- 
mately the same, although many gradations 
meeting the former will not meet the latter. 
Regardless of the differences to be con- 
sidered in analyzing the two systems, the 
method of plotting described here gives a 
reasonable comparison of requirements 
under the two systems. It also permits com- 
parison of the gradations with ideal grada- 
tion curves. 

The percentage passing specification is 
perhaps more easily understood and is more 
readily compared with the ideal gradation 
curves. It is also more convenient in pre- 
determining graphically the gradation re- 
sulting*from the combination of two sepa- 
rate aggregates (fine and coarse) and in 
checking the combined gradation against 
the controlling limits of the specifications.’ 


1 Principles of Highway Construction as Applied to 
Airports, Flight Strips, and Other Landing Areas for 
Aircraft. Public Roads Administration, 1943, pp. 184- 
186. 


Difficulty is sometimes encountered in 
comparing bituminous concrete specifica- 
tions because of the fact that some specifica- 
tions give aggregate gradation requirements 
with separate indication of the amount of 
asphalt to be added, while other specifica- 
tions include the asphalt with the aggregate 
in the gradation requirements. The latter 
method makes it difficult to predetermine 
that a particular aggregate, when mixed 
with the asphalt, will produce a mix com- 
plying with the specification. 

The result desired in all cases is a bitu- 
minous concrete that will adequately serve 
under the anticipated traffic loads. Varia- 
tions to fit the characteristics of local aggre- 
gates, the volume and weight of traffic to 
be accommodated, economic factors, and 
other influences undoubtedly are responsible 
for the wide range of controlling limits 
observed in different specifications. How- 
ever, it would appear logical to prepare spe- 
cifications under a uniform system in order 
that the experience of different engineers 
might be interchanged and a common meet- 
ing ground for discussion could be developed. 


HIGHWAY STATISTICS, 1951 





Available about April 4 will be the Bu- 
reau’s Highway Statistics, 1951, the seventh 
of the bulletin series presenting annual 
statistical and analytical tables of general 
interest on the subjects of motor fuel, motor 
vehicles, highway-user taxation, financing 
of highways, and highway mileage. High- 


way Statistics, 1951, will be sold by the Su- 
perintendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, D. C., 
at 60 cents a copy. The full series of the an- 
nual bulletin are available from the Super- 
intendent of Documents, as indicated on the 
inside back cover of PUBLIC RoaDs. 
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A complete list of the publications of the 
Bureau of Public Roads, classified according 
to s.bject and including the more important 
artic'es in PuBLic Roaps, may be obtained 
upon request addressed to Bureau of Public 
Roads, Washington 25, D. C. 


PUBLICATIONS 
of the Bureau of Public Roads 





The following publications are sold by the Superintendent 
of Documents, Government Printing Office, Washington 25, 
D. C. Orders should be sent direct to the Superintendent of 
Documents. Prepayment is required. 


ANNUAL REPORTS 


Work of the Public Roads Administration: 


1941, 15 cents. 1946, 20 cents. 1948, 20 cents. 
1942, 10 cents. 1947, 20 cents. 1949, 25 cents. 


Public Roads Administration Annual Reports: 

1943; 1944; 1945. (Free from Bureau oy Public Roads) 
Annual Reports of the Bureau of Public Roads: 

1950, 25 cents. 1951, 35 cents. 1952, 25 cents. 


HOUSE DOCUMENT NO. 462 


Part 1.—Nonuniformity of State Motor-Vehicle Traffic Laws. 
15 cents. 

Part 2.—Skilled Investigation at the Scene of the Accident 
Needed to Develop Causes. 10 cents. 

Part 3.—Inadequacy. of State Motor-Vehicle Accident Report- 
ing. 10 cents. 

Part 4.—Official Inspection of Vehicles. 10 cents. 

Part 5.—Case Histories of Fatal Highway Accidents. 10 cents. 

Part 6.—The Accident-Prone Driver. 10 cents. 


UNIFORM VEHICLE CODE 


Act I.—Uniform Motor-Vehicle Administration, Registration, 
Certificate of Title, and Antitheft Act. 15 cents. 

Act IIl.—Uniform Motor-Vehicle Operators’ and Chauffeurs’ 
License Act. 15 cents. (revised 1952) 

Act III.—Uniform Motor-Vehicle Civil Liability Act. 10 cents. 

Act IV.—Uniform Motor-Vehicle Safety Responsibility Act. 15 
cents. (revised 1952) 


Act V.—Uniform Act Regulating Traffic on Highways. 20 
cents. (revised 1952) 


Model Traffic Ordinance. 15 cents. 


MAPS 


State Transportation Map series (available for 39 States). Uni- 
form sheets 26 by 36 inches, scale 1 inch equals 4 miles. Shows 
in colors Federal-aid and State highways with surface types, 
principal connecting roads, railroads, airports, waterways, 
National and State forests, parks, and other reservations. 
Prices and number of sheets for each State vary—see Super- 
intendent of Documents price list 53. 

United States System of Numbered Highways together with the 
Federal-Aid Highway System (also shows in color National 
for-sts, parks, and other reservations). 5 by 7. feet (in 2 
Sheets), scale 1 inch equals 37 miles. $1.25. 

United States System of Numbered Highways. 28 by 42 inches, 
Scaie 1 inch equals 78 miles. 20 cents. 


MISCELLANEOUS PUBLICATIONS 


Bibliography of Highway Planning Reports. 30 cents. 
Construction of Private Driveways (No. 272MP). 10 cents. 
Economic and Statistical Analysis of Highway Construction 
Expenditures. 15 cents. 
Electrical Equipment on Movable Bridges (No. 265T). 40 cents. 
Factual Discussion of Motortruck Operation, Regulation, and 
Taxation. 30 cents. 
Federal Legislation and Regulations Relating to Highway Con- 
struction. 40 cents. 
Financing of Highways by Counties and Local Rural Govern- 
ments, 1931-41. 45 cents. 
Guides to Traffic Safety. 10 cents. 
Highway Accidents. 10 cents. 
Highway Bond Calculations. 10 cents. 
Highway Bridge Location (No. 1486D). 15 cents. 
Highway Capacity Manual. 65 cents. 
Highway Needs of the National Defense (House Document No. 
249). 50 cents. 
Highway Practice in the United States of America. 75 cents. 
Highway Statistics (annual) : 
1945, 35 cents. 1948, 65 cents. 1951, 60 cents. 
1946, 50 cents. 1949, 55 cents. 
1947, 45 cents. 1950, 60 cents. 
Highway Statistics, Summary to 1945. 40 cents. 
Highways in the United States (nontechnical). 15 cents. 
Highways of History. 25 cents. 
Identification of Rock Types. 10 cents. 
Interregional Highways (House Document No. 379). 75 cents. 
Legal Aspects of Controlling Highway Access. 15 cents. 
Local Rural Road Problem. 20 cents. 
Manual on Uniform Traffic Control Devices for Streets and 
Highways. 75 cents. 
Mathematical Theory of Vibration in Suspension Bridges. $1.25. 
Principles of Highway Construction as Applied to Airports, 
Flight Strips, and Other Landing Areas for Aircraft. $1.75. 
Public Control of Highway Access and Roadside Development. 
35 cents. 
Public Land Acquisition for Highway Purposes. 10 cents. 
Roadside Improvement (No. 191MP). 10 cents. 
Selected Bibliography on Highway Finance. 55 cents. 
Specifications for Construction of Roads and Bridges in Na- 
tional Forests and National Parks (FP-41). $1.50. 
Taxation of Motor Vehicles in 1932. 35 cents. 
Tire Wear and Tire Failures on Various Road Surfaces. 10 
cents. 
Transition Curves for Highways. $1.25. 





Single copies of the following publications are available to 
highway engineers and administrators for official use, and 
may be obtained by those so qualified upon request addressed 
to the Bureau of Public Roads. They are not sold by the 
Superintendent of Documents. 


Bibliography on Automobile Parking in the United States. 
Bibliography on Highway Lighting. 

Bibliography on Highway Safety. 

Bibliography on Land Acquisition for Public Roads. 
Bibliography on Roadside Control. 

Express Highways in the United States: a Bibliography. 
Indexes to PUBLIC ROADS, volumes 17-19, and 23. 

Title Sheets for PuBLic Roaps, volumes 24, 25, and 26. 



































































































































STATUS OF FEDERAL-AID HIGHWAY PROGRAM 
AS OF FEBRUARY 28, 1953 
(Thousand Dollars) 
ACTIVE PROGRAM 
STATE ae PROGRAMMED ONLY cxcieggsaeemee te aeierars CONSTRUCTION UNDER WAY TOTAL 
= |e Mites Cont ‘pena Mites ~ i eo Miles oe ‘peaal Mites 

pr $12,740 $24,069 | $12,366 432.4 | $7,145 $3,618 231.6 $30,693] $15,606 362.5 $61,907 $31,590 | 1,046.5 
Arizona 2,048 8,514 6,080 176.6 1,073 718 16.9 6,027 3,465 71.3 15,614 10,263 264.8 
_ Arkansas 10,419 10,415 5,528 304.6 1,590 __ 817 TLS 12,479 6,405 217.7 24,484 12,750 599.8 
Caitteinin 5 ,886 4G 275 22,094 191.4 13,263 6,806 52.4 89,948 43,339 201.8 147,486 | 72,239 Khs .6 
Colorado 95257 4,958 2,815 91.9 2,320 1,161 46.1 10,073 5,049 124.7 17,351 9,025 262.7 
Connecticut 8,190 1,320 710 4.7 3,904 1,928 17.8 10,242 5 235 16.6 15, 7,873 39.1 
SD 3,509 650 325 8 ho 16 7,610 3,046 35.2 8, 300 4,187 36.0 
Florida 10,248 13,365 - 6,710 177.9 8,205 4,378 72.9 14,469 7,323 280.2 36,039 18,411 531.0 
Georgia 15,223 11,325 5,884 255.1 6,212 3,103 42.1 34,945 16,727 568.6 52,482 25,714 865.8 
Idaho 7,130 10,200 6,141 265.7 1,737 1,100 46.7 7,567 4 853 107.6 19,504 12,094 420.0 
Illinois 19,420 46,149 24,759 345.2 25,549 13,125 226.3 50,186 26,082 364.2 121,884 63,966 935.6 
_Indiana 20,032 29,815 15,338 131.9 8,580 4 ,2he 128.9 23,719 12,885 136.3 62,114 32,465 397.1 
lowe 9,337 19,449 10,134 456.5 3,955 1,991 131.4 9,279 4,688 403.6 32,683 16,813 991.5 
Kansas 10,611 12,293 6,068 | 1,033.0 7,928 3,831 377-3 10,798 5,404 630.7 31,019 15,303 | 2,041.0 
Heatucky 11,359 12,132 6,570 163.3 5,252 2,924 103.7 13,562 6,764 232.7 30,946 16,258 499.7 _ 
ae 7,25 15,764 7,880 120.6 6,219 3,026 37.5 24,719] 11,905 125.1 46,702 22,811 283.2 
Maine 4,510 6,231 3,361 24.8 504 370 8 10,824 4,998 80.7 17,559 8,729 106.3 

_Maryland 10,732 1,226 3,300 53.4 1,875 Ti 14.8 9,783 5,267 40.6 18,884 9,338 108. 
icine 11,609 3,602 1,946 12.2 4,403 2,194 8.6 40,159 19,051 38.0 48,164 23,191 58.8 
Michigan 18,761 17,954 9,190 331.4 6,206 3,037 73.0 57,463 24,841 250.7 81,623 37,068 655.1 
tne 10,411 17,313 9,227 | 1,473.5 4,039 2,0 113.8 8,977 4,959 191.5 30,329 16,221 | 1,778.8 
Mississippi 9,684 11,670 5,956 464.1 5 ,289 2,650 121.7 15,513 8,261 411.9 32,472 16 ,867 997.7 
Missouri 13,407 31,048 15,931 999.3 16,104 8,032 194.5 31,632 16,807 351.7 78, 784 40,770 | 1,545.5 
pesca 14,681 8,082 4 875 232.4 1,170 705 20.0 14,048 8,432 229.8 23,300 14,012 482.2 
Welivasien 18,620 9,470 5,115 466.9 3,807 2,455 55.0 9,842 4,851 247.3 23,119 12,421 769.2 
Nevada 6,797 5 ,226 4,376 148.8 1,094 914 17.4 3,966 2,983 120.7 10,286 8,273 286.9 
spe Reape 3,553 3,168 1,584 20.6 847 390 3.8 5-11) 2,682 31.3 9,126 4,656 55-7 
New Jersey 7,412 9,314 4,511 39.6] 14,621 6,785 2.5 27,868} 13,790 34.3 51,803 25,086 76.4 
New Mexico 3,247 7,706 4,927 202.0 2,995 1,899 68.2 6,301 4,031 184.4 17,002 10,857 454.6 
New York 41, 382 78,302 41,418 115.9 | 39,711 18,735 66.8 95,904| 44, 339 300.7 213,917 104, 4 483.4 
North Carolina 14,858 16,398 Lie 229.0 5 ,283 2,552 91.3 26,477| = 12,713 hoe. 46,158 23,037 183.2 
North Dakota 4, 123311 735% | 1,014.5 2,050 1,025 203. 5,185 2,628 4hs .2 19,546 10,007 | 1,663.3 
Ohio 24,470 16,964 8,835 101.5 9,813 5,207 28.6 78,717| 39,326 107.7 105,494 53,368 237.8 
Mamheien 14,536 7,509 4,093 107.4 4,781 2,722 80.0 19,679 10,160 278.6 32,029 16,975 466.0 
Oregon 5,358 1,942 1,101 24.9 3,996 2,410 58.2 11,807 6,683 161.2 17,745 10,194 2hk.3 
Feameytvania 20,903 38,382 19,184 78.5 11,103 5,54 441 79,960 39,765 164.7 | 129,445 64,493 287.3 
Rivede Lend 2,312 5,061 2,530 40.6 1,106 553 8.6 17,996 9,377 19.7 24,163 12,460 68.9 
South Carolina 8,128 10,252 5,496 206.3 #3132 1,083 75.4 15,727 8,085 363.1 28,090 14,664 644.8 
South Dakota 1,637 13,308 7,810 896.1 3,740 2,113 177.8 6,234 3,895 346.1 23,282 13,818 | 1,420.0 
ieiieeias 14,142 8,108 4,027 320.2 5,606 2,809 76.9 30,006] 13,771 295.8 43,720 20,607 692.9 
‘Texas 29,672 4,793 2,271 131.4 15,454 8,274 283.9 54,998 29,803 | 1,103.5 75,245 40,348 | 1,518.8 
3,933 4,209 3,239 51.6 2,889 2,175 7-1 72395 5629 101.8 14,493 11,043 228.5 

Vermont 2,718 3,318 1,843 30.4 794 397 6.4 6,695 3,340 44.6 10,807 5,580 81.4 
Virginia 8,481 14,433 7,181 120.6 6,270 3,110 137-7 26,788] 12,790 206.3 47,491 23,081 464.6 

Washington 2,842 22 ;046 11,583 213.5 440 245 19.0 9,407 5,271 70.8 31,893 17,099 303. 
West Virginia 6,093 5,970 3,018 31.7 6,304 3,210 30:1 16,504 8,250 133.6 28,778 14,478 195.4 
Wisconsin 9,470 21,743 11,401 239.9 3,348 1,662 §1.3 30,053 15,403 296.0 55,144 28 , 466 587.2 

Wyoming 2,824 / 4,379 2,873 {6 Pd 1,188 T4L 20.0 52782 3,869 108.8 11,349 7.483 204. 
Hawaii 2,588 2,696 1,325 7.9 582 291 4.9 11,788 5,264 34.7 15,066 » 880 47.5 
District of Columbia 4,919 10,210 4,489 9 1,964 608 3 4,646 2,320 5 16,820 7,417 1.4 

ee 5,891 9,499 4,640 67.1 12,878 6,127 46.8 22,377 10,767 113. 
TOTAL 527,308 714,596 | 376,184 |12,726.2 | 294,459 | 150,487 | 3,843.2 | 1,172,429] 589,337 |11,204.7| 2,181,484 | 1,116,008 (27,774.1 
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